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PREFACE

This handbook describes the processes project staff members
and participating teachers used to identify technological changes
taking place in business and industry and to infuse content
related to these changes in their curriculums. The primary
purposes of the High-Technology Tiaining Model Project were to
(1) develop a practical method to monitor technological changes
in B/I and, (2) design a process to up-date vocational,
technical, and technology education curriculuns.

This handbook includes fifteen modules. Their topics range
from articulation to working with small groups. Some focus on a
specific process and others are more ¢general. We recommend that
you read the first module, "High-Technology Curriculum Up-Dating
Processes," to gain an understanding of the system developed by
the project. The other modules present more specific processes
and can be read or used individually. Where there are ties to
other modules, these are noted and the other module(s) is
referenced.

The project officially ended on September 30, 1990.
However, development of the system and processes described in
this handbook continues. New opportunities to apply these
modules continue to arise in our work. If you have questions or
comments, please share them with us. We can be reached by phone
at (715) 232-1382.

Orville Nelson

Tim Mero
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High-Techn logy Curriculum Updating Process

Introduction

This module describes tF. processes used in the High-
Technology Training Model Project to identify and develop new
content for high school and postsecondary courses. Techniques
for identifying new technoleogy being used by local business and
industry, procedures for isolating the competencies related to
this technology, and processes for developing instructional
modules are included. This module presents a discussion of the
system used. In soue instances the reader will be referred to
other modules for more detailed instructions on how to conduct
certain activities.

Purpose

The purpose of this module is to provide a comprehensive
description of the processes used to identify new competencies
and update courses.

Objectives

This module is designed to:
1. Describe the system used to identify high-technology
competencies and revise courses.
2. Provide the information and procedures needed to plan and
conduct the high-technology curriculum enhancement process.
3. Provide the instructions and procedures needed to identify
changes in technology and related systemé in the workplace .
4, Define a process for analyzing the change data to identify

relevant content for existing programs and courses.
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5. Describe how the procesis can be used to update courses.

Applications of the Process

The processes described in this module can be useful in
situations where it is important to keep programs and courses
current with the technology being used in the workplace. It can
also be used to identify applications of more traditional content
in math, science and communications. The process was designed to
identify new content that c¢an be infused in existing courses.

The intent was not to develop new programs per say. However,
there may be situations in which the content has changed so
drastically, that it would merit developing a new course or
courses. When this happens one should also look at what can be
eliminated from the curriculum.

The instructional design portion of the model is based on a
modulerized approach to instructional development and competency-
based education. The module approach was used to provide
flexibility. A module is designed around a competency or related
set of competencies. They are designed to be used and linked in
a variety of configurations to meet a variety of needs. For
example, a set of modules could be configured to provide the
basis for a course at the technical college level.. A sub-set of
these modules could be selected and used to provide specific in=-
plant training for a company. The modules are not designed to be
used by students as an individualized package. A knowledgeable
instructor plus the module are required to produce effective

learning.
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The model also uses a team approach to identifying the
competencies and developing the modules. Ideally, teachers from
a variety of disciplines in a school district should be involved
in the business/industry interviews. This will allow them to
determine how their disciplines relate to what is happening in
the world of work. It will also provide them with ideas and
problems for activities in their classroc is and laboratorias.
When possible, the process should include teachers from one and
two year postsecondary programs. These teachers also need to
keep current with technological changes, moreover, their
technical ecpertise will contribute an additional dimension to
the curriculum development workshops.

The Process

The flow chart in Figure 1 describes the sequence of steps
that was involved in the high-technology curriculum development
nrocess. FEach of the steps is described in more detail in the
paragraphs that follow. In addition, some of the steps have more
detailed instructions presented in separate modules. This
approach has been successfully used. However, you may find it
necessary to tailor it to your particular situation. Use it as a
guide and modify it as necessary.

Orientation

The first portion of this process focuses on the
identification of new technology that is being used in the
workplace or is being considered by local companies. Oile of the

major activities is a series of interviews in business and




industvry. In order tc maximize the effectiveness of these
interviews, educators need to know what information is needed and
how it will be used in later stages in the process. Therefore,
it is necessary during the orientation to orient them to major
changes that have been taking place in the area labor market, the
Lusiness/industry interview process, and the nature of

competency~based education.
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The amount of time required for this orientation will depend
upon the experience and background of the teachers involved. TIf
they are experienced in developing competency based instructional
materials, this portion of the orientatiéﬁ will take only a brief
period of time. If they are not, they will need an orientation
to the basic principles. An outline of the topics for the
orientation session is given in Figure 2.

Figure 2. Outline for Participating Educator Orientation

1. Importance of updating courses
2. Competency Based Education (CBE)
a. Nature of competencies
b. Identifying competencies
C. Competency based objectives
d. Designing CBE learning experiences
e. Competency based evaluation
3. Majol' changes in the labor market
a. Labor market data
b. Follow-up studies
c. Changes in the past decade

d. Major trends

4, High-Tech Curriculum Development Process
a. Philosophy
b. Steps

Cc. Procedures

(Figure cont.)
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5. Businesses/Industry Interviews

a. Purpose

b. Process

C. Interviewing techniques
d. Interview questions

e. Form interview teams

f. Seluct B/I to visit
g. Procedures for processing the results

B/I Interview Survevs

The purpose of the B/I interview surveys is to have
educators interact with people from area companies in a semi-
structured setting. Educators have questions to ask but also
have the freedom to discuss other topics. The questions will
direct them to gain information on technology that has been
recently added to the workplace and new technologies being
considered. 1In addition, teachers need to look for applications
of their disciplines.

The first step in the business interview process is for the
participating teachers to select the companies they will visit.
If several people are interested in visiting the same company,
they should consider teaming up and going on the same visit.
This would save time for the people being interviewed at the
company. Also, it would allow the teachers to compare notes on
their visits and interviews. The companies selected should give a
cross—~section of the types of employment opportunities available

in the cor.aunity and area. In addition, some of the companies
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should be innovative, i.e., those who are leaders in adopting new
technology.

The module on the business/industry interviews presents more
detailed instructions on how to conduct the interviews, questions
asked, and the procedures t ) be employed in setting up the
interviews. A copy of the interview questions is included in
Appendix A of this module.

Follow-up Studies

Educators participating in the preoject were asked to conduct
follow-up studies with former students who were one and five
years out of high school. The one-year group was selected to
provide information on the transition from school to work or
advanced education. The five-year group was included to provide
information on the post-secondary educaticn and work experiences
of former students.

A sample set of follow-up survey forms is included in
Appendix B. These surveys provide valuable feedback on the
extent to which high school courses, programs and experiences
have prepared students for the tasks and situations they face
after high school. The open-ended questions at the end of the
survey provide information on the new technology employers have
implgmented and the types of changes former students are
experiencing in their work.

A specific module on follow-up studies has been developed.
The reader should refer to this when planning and conducting the

follow-up study. Modules on follow-up studies and sampling are
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included in this handbook.

In many instances, schools follow-up with their graduates.
However, it is also recommended that students who do not graduate
be contacted to find out what their educational and work
experiences have been since leaving school. These former
students may be able to offer some valuable suggestions on how
programs could be improved in order to retain more students
through graduation.

The follow-up studies alsc provide information on the former
students' employers. When students provide employers' names and
addresses, it is possible to contact employers and obtain
feedback on graduates. The purpose of this tyve of employer
follow-up survey is not to evaluate specific students but to
provide a reference point to use in evaluating the degree to
which your school's programs have developed the competencies and
skills needed by successful employees.

General surveys of employers and husiness/industry
interviews described in Step 2 give feedback on the employers’
perceptions of the entering competencies of the general work
force. Often times there is a halo affect in these perceptions.
The traits of a few poorly qualified employees may be generalized
to all employees. Therefore, it is important to obtain feedback
on former students who have completed specific types of progranms
in y>ur school system. Sample employer follow-up survey forms
are included in Appendix C. Also, the module on follow-up

studies will be useful in conducting this type of follow-up
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study.

To be effective, follow-up studies should be conducted on a
regular basis. It may not be necessary to conduct a five-year
follow-up study with every group of high school students.
However, a systematic plan and schedule should be developed for
doing these. It would be more important to conduct a one-year
follow-up study each year. This follow-up study is very
sensitive to the types of changes that are taking place in the
workplace and the needs of students who are leaving school for
education or employment.

An effective follow-up study will require at least two to
three months to complete. Thus, it will need to be planned and
scheduled so that the results are available for later steps in
the curriculum development process.

Monitor Area Labor Market Data

Information on sources of labor market data was included in
the orientation session. .This session also provided some up-to-
date information on area labor market trends. Teachers need to
be encouraged to monitor these information sources, area
newspapers, television newscasts, and other area events to
identify changes taking place in the regional labor market. In
addition, one or two staff people should be identified and asked
to give special attention to monitoring area labor market data.
These people might regularly review the regional and state
publications on the labor market. In addition, they need to

monitor local and area newspapers, journals, and business news on
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TV. Since this information is not always of great interest to
teachers in general, it would be well to select staff members who
have a special interest in this type of information and/or need
to regularly make use of it in their work.

Other sources can provide effective input. An advisory
committee comprised of people from business and industry will
provide valuable input on changes in systems, technology, and
works. Advisory committee members also should be asked to look
ahead -~ at least to the next three to five years. A Delphi
study could be conducted to obtain more long-term future
projections. In addition, area labor market studies might be
done by selected classes.

Analvze/Synthesize Data

The data acquired through the business/industry interview
surveys will not be readily quantifiable. Each interviewer will
need to record the technology, ideas, and suggestions identified
during each interview. The interviewers may want to do some
summary tallies to determine the frequency with which certain
types of new technology were mentioned during the interviews or
observed during the visits. However, a lot of the information
gathered during these interviews will be in the form of
impressions and feelings developed by the interviewers.

It is suggested that the educators participating in the
business interview process meet in small groups and use a nominal
group or similar process to ident!fy the changes and competency

needs they perceived during their interview visits. During the

13
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initial part of this process, these changes and needs should be
listed through a brainstorming process. After this has been
done, these items can be grouped and prioritized. A module on
sfmall group processes is included in this handbook.

After the technolog.cal changes have been identified, the
groups can look at the implications of these changes for school
programs. The types of competencies needed by people entering
the work force can be identified. These competencies can then be
related to specific courses and programs in your school. For
example, the increasing use of CAD wight be given a high priority
during this group process. An analysis of the competencies

required to use CAD might include the following.

1. Keyboarding - math and business education courses.

2. Drafting principles - technology education.

3. Style and design - art and technology education
courses.

4, Geometry used in designing and drafting - math
courses.

After the small groups have completed their discussions,
they could meet and report their résults to the total group. 1t
may be desirable at this time to redivide the groups by
discipline or sukject matter area and have them review the
implications again. The competency lists and related courses
identified by each group should be reviewed and consensus areas
identified. For further information on group processes,; review

the module on this topic.
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At this point, one also needs to consider the results of the
follow-up study and the monitoring of area labor market data.

The follow-up and labor market data will be in a more quantified
form. There are various strategies that might be used to
disseminate this information. Each staff member might be asked
to read a report of the results of the follow-up study and a
summary of area labor market trends. Considering human nature
and the large number of documents typically distributed to
educators, it would probably be more effective to have a team of
two or three people responsible to analyze and report the results
of the follow-up study and another team of similar size to report
the results of monitoring area labor market data. It is
recommended that the follow-up data be presented first. It deals
more specifically with the products of your school programs and
how they fare in labor market and advanced educational programs.

The follow-up data should be presented and discussed with
the participants in the small groups. The overall results should
be presented first. After that has been done, the presenters may
want to identify major outcomes they have perceived in their
analyses. However, these conclusions need to be discussed by the
teachers and administrators in the small groups.

Next, the information on the local or area labor market
should be presented. As with the follow-up results, one or two
staff members could be responsible for synthesizing and
presenting this information. In addition, they may want to

develop a list of implications for your school's programs and

15
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courses. Alter these two presentations, the participating
teachers and administrators can meet in their small groups to
discuss the implications of this information. The same group
procer: as used in stage one with the business/industry survey
results can be employed. Each group should develop a list of
implications for your school programs and courses.

After the implications have been identified, they should be
contrasted with the results from the discussions of the
business/industry interviews. Areas in which there is solid
agreement reinforce each other and should be given more
precedence in determining the priority for changes in courses and
programs. Areas in which there are conflicts suggest a need for
gathering more information to resolve these conflicts.

The next step is to look at these implications ana isolate
competencies that need to be developed. In some instances, the
implications will be stated in a competency format, in other
words, the types of behaviors and skills students need to have as
they enter the work force or advanced educational programs will
be embedded in the statements. If they are not, competency
statements will have to be written which are specific enough so
they can be compared with program and course objectives to
determine if they are included or not.

The next step will be to contrast the competency areas and
competency statements developed by the small groups with the
contents of specific courses. 1In order to do an effective job of

this analysis, the course objectives need to be stated in
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behavioral or competency rform. If they are not, it will be
difficult to do an eifective analysis. During this analysis, two
things need to be checked. First, you need to determine whether
the competenc, is developed in existing courses. Second, if you
find that current course content and activities relate to one or
more of the competancy areas identified, also check to be sure
that students are learning how to apply these competencies to
real world tasks. Often students are exposed to relevant content
but there is a failure to relate these competencies to practical
situations. As a result, students do not know how to make use of
the knowledge they have as they work in practical situations.

One effective way of conducting an analysis and determine
the areas in which further work is needed, it to develop a course
objective~competercy matrix. A partial objective-competency
matrix is given as an example in Figure 3 for the CAD
illustration mentioned above. The rows of the matrix can be used
to identify the objectives for a given course. The columns can
be used to list the new competencies areas and competencies
identified through the B/I interview, follow-up and labor market
analysis processes. Checkmarks can be placed in the appropriate
cells to indicate if ard where the new ccmpetencies are covered.
Another symbol can be used to identify potential areas for

application of these competencies.
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Figure 3. Cbjective - Competency Matrix
Course: GRAPHIC COMMUNICATIONS I
Computer Aided Design (CAD)

Identified New Competencies

Existing Course Drafting Principles Geometric
Objective Keyboarding Principles of Design Analysis

l. Use keyboard to
center data X

2. Use mouse to
enter data X

(n).

Curriculum Development Workshop

The next step in the process is to conduct a one week
curriculum workshop for the projec!. participants. The objectives
of the workshop and its contents would be based on the needs of
the participating educators. An example outline of a workshop
agenda is given in Figure 4. Prior to the workshop, staff
members should coatact the participants and asked them to
identify competency areas in which they wanted to work during the
curriculum development phase. Their decisions should be based
upon their interviews with local industry, local programs, and
information that staff had provided. During the High-Technology
Training Model Project, participating teachers identified four
major areas in which they wanted to work: (a) new manufacturing
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technology, (b) communications, (c) employability skills, and (d)
self-managed work teams. In addition to these four areas, the
project staff decided to include content on problem-solving.
Problem-solving had been identified as one of the major needs by
companies in Wisconsin, thus, it was deemed important to include
this. Since problem solving is a process, it could be woven into
a variety of content modules.

Select presenters who will do an effective job of providing
content and technique sessions. Session on curriculum
development tzchniques should focus on processes for developing
instructional modules, writing behavioral objectives, and
designing valid evaluation activities.

If it is an objective of the workshop tn “¢1p participating
educators develop a training module, then - - .cipants should be
given adequate time to develop their individual modules as part
of the workshop experience. For some participants, this may be
their first formal, non-academic experience witn developing
instructional material. Working with someone developing a
similar module, or as a team in the development of a single
module may relieve some of the associated anxiety. During the
High-Technology Training Model Project Workshop, participating
educators were encouraged to work as teams whenever possible,
however, this did not occur in some instances. On the last day
of the workshop for the High-Technology Training Model Project:,
participants were asked to evaluate the workshop. Based on the

participants evaluations, as well as the project staff's
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experiences with the workshop format, it is recommended that an
additional itwo days be added to make it a full week. This would
provide adedquate time for the participating educators to complete
the writing of the first module. It is very important to
complete the first module so that participants have an
opportunity to get a feel for the total process and also for the
format of the module.

The workshop format presents an environment within which
people can share ideas and assist each other. It is important to
have appropriate resource persons and reference materials
available. As mentioned above it is important that the
participants complete the first module before the end of the
workshop. Writing additional modules is much easier. 1In fact,
several of the educators participating in the High-Technology
Training Model Project decided to write additional modules during
the school year.

Including postsecondary technical college and high school
teachers in the same workshop, provides an opportunity to share
ideas and information across educational levels. This can be
beneficial and lead to some cooperative module development work.
During the High~Technology Training Module Project's workshop,
some of the participants had three or four correlated modules
available to them at the conclusion of the workshop. Each module
was written by an individual participant; however, the linkages
between modules were developed by the small group.

Another factor in the success of the workshop was the set of
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reinforcers or rewards set up for the participants. A monetary
stipend was provided through the project budget. In some
instances this stipend was supplemented by the participant's
school system. 1In addition, college credit was available to the
participants at a significantly reduced fee. 1In place of the
usual fees of more than $100 per credit, the participant paid $10
per credit. Also, if the person did not wish to enroll for
credit, the workshop could be taken for C3U's. Finally, a modest
amount of money was available to each school for procuring audio-

visual resources that suphorted the content of the module.

Figure 4. Curriculum Workshop Agenda

* Introduction to the high-technology curriculum
revision process

* High-technology skills - An industry perspective

* Approaches to teaching thinking

* Instructional module development

* Small groups breakout sessions
(Resource people discussed recent developments in
three areas related to the participants' module

development activities.)

* Module development time

* Work based learning experiences

* Building fairness snd address diversity

* Articulation stratagies and techniques

* Evaluation techniques

* Quality concepts (Figure cont.)
21
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* Module development time
* Module review - developer and a project staff

nmember

Write Instructional Modulcs

As mentioned in the previous step, each participant started
an instructional module during the High-Technology Training Model
Project's curriculum development workshop. A standard format was
presented to the participants. The rationale for this format and
its specific contents were discussed in detail. A specific
module has been developed on writing instructional modules. For
more detailed information on the process, the reader should refer

to the Module Development Guidelines included in this handbook.

Two principles guided the design of the Instructional module
format for educators participating in the High-Technology
Training Model Project. First, the instructional module was to
be competency-based. Second, it was to be designed to provide
enough flexibility so the module could be used in different
settings and linked with content in an existing course. Figure 5

shows what the content of each module should include.
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Figure 5. Instructional Module Content

I. Title
II. Description
IIT. Name and School
IV. Objectives
A. Purpose
B. Benefit of objectives
C. Components of objectives
1. Condition
2. Performance
3. Criteria
V. Content oOutline
VI. Methodology
VII. Activities
A. Relationship to objectives
B. Student
VIII. Resources
XI. Evaluation
A. Relationship to objectives
B. Paper and pencil
C. Product/process
During the High-Technology Training Model Project, workshop
staff made it a point to work with each of the participating
teachers and to contact them two or three times a day during the
time they are working on their modules. Also, resource people in

the areas of flexible manufacturing, communications, and small
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group leadership were available. Emphasis was given to assuring
that the content and learning activities directly related to the
competencies identified in the objectives of the module.
Participants had the most difficulty in developing an effective
evaluation for their modules. Since the modules were competency-
based and dealt with the use or application of high-technology
concepts, the standard evaluation questions and techniques did
not serve real well. One session in the workshop dealt with
evaluation. However, there was not enough time to work with each
participant and 1pply the techniques to his/her module. If the
workshop had been approximately two days longer, evaluation
techniques could be discussed near the close of the workshop when
the participants are ready to develop this portion of the module.
This would be a more effective approach. Evaluation technigues
that are appropriate to higher levels of the taxonomy;
application, analysis and synthesis need to be presented.

Try Out The Modules

Instructors participating in the High-Technology Training
Module Project were asked to try out their modules at appropriate
points in their courses. Instructors from the postsecondary
.echnical college system are also ‘encouraged to use the modules
in special in-plant trainiry as well as in their regular courcses.
Almost all of the participating teachers were able to try out
their modules and have them evaluated by their students.

During the try out, teachers were encouraged to identify
areas that needed to be improved, expanded or changed. As these
modifications were sent back to the project staff, the changes
were entered into the projects' word processing system and

revised copies were sent to the teacher.
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Evaluate The Modules

Three types of evaluation data were collected. The
teacher's perceptions of the quality and effectiveness of the
module were obtained through a teacher evaluation form.

Students provided two types of evaluation information. First,
their performance on the test developed by the author of the
module was analyzed. Second, each student completed a rating
scale on the module. The rating scale was developed by project
staff so it was the same for each of the modules evaluated.

All of the evaluation forms used are included at the end of this
module in Appendix D.

Overall, the teachers gave very positive evaluations to the
modules they had developed and to the module format. This does
not mean that they did not find areas in which the modules could
be improved. Most of the teachers found something that they
wanted to change and refine. However, they were satisfied with
the module approach and indicated that it was a functional way to
integrate new content in existing courses.

Students also responded positively to the modules. They
indicated that they had learned new content and competencies that
would be useful to them in the Iuture. They also reported that
the modules were interesting and functional. More info - tion on
evaluation is given in the Evaluation Module included in ais
handbook.

Refine The Modules

The most opportune time to refine a module is right after it
has been used. At that point in time, the experiences gathered
through using the module will be fresh in mind. Also, the

student evaluation results will be readily available, and any
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other comments and reactions that students may have had that were
not recorded in the student feedback forms will be remembered.
Student performance test results should be analyzed item by
item to determine those areas in which more emphasis needs to be
given. For example, if students perform poorly on the items
related to one of the objectives in the module, the content and
learning activities should be modified and/or expanded to assure
that this objective is attained when the module is used again.
After the module has been revised, the writer should look at the
types of changes made and the implications for the module writing
process. In other words, the process should be revised so that
fhe same mistakes are not made in the future. The process of
using and evaluating, the first module should provide feedback
that would be valuable in making the following decisions.
1. How much detail should one include in the content area?

2. What types of class activities are most effective?

3. What types of student assignments should be made?
4. What types of activities are of most interest to
students?

5. What types of activities are most effective in

accomplishing the module objectives?

6. Were appropriate audio-visual aids included?

7. What evaluation processes are most appropriate?

Especially important here are the techniques that assess higher
levels of learning such as application, analysis and synthesis
(problem solving).

8. How efficiently does this module link with other

content in the course?

9. Is the amount of content covered in the module
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appropriate?

The module writer may wish to make note of the types of
changes that needed to be made and refer to these as additional
nmodules are developed. The first few modules provide an
excellent learning process if the evaluation phase is included
and feedback provided. Also, the person who is responsible for
the overall project can learn from looking at a summary of the
types of changes that need to be made in the modules. This
information can be used to improve the instruction on the module
development process.

Integrate Modules Into Courses

Once a module or set of modules has proven to be effective
and relevant, it should be integrated into the overall course.
During the try-out and evaluation phases, the modules were used
in an appropriate place within a course. After they have been
used, tested and refined, it is appropriate to .Y integrate
them into the course outline. This can be done by identifying
where they will be taught and writing the introductory material
so that the module links together with the instruction the
precedes and follows it. As more modules are developed the
teacher can link these together to form units of instruction and
full courses. Often it will be necessary to develop some
instructions for the teachers and materials for students that
will facilitate the transition from one module to another.

As educators become more competent in developing and using
modules, they should be able to select from a set of existing
modules and quickly put together a unit of instruction or a
specialized training program. Research, conducted by the

University of Wisconsin-Stout's Center for vocational, Technical
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and Acult Education indicates that business and industry want to
have training programs that are ready when they need them, high
quality, and tailored to their needs. An easy way to remember
this is to use the acronym Q°T. The acronym stands for quick,
quality and tailored. Quick represents the idea that companies
want to have training delivered as soon as possible after a
specific need has been identified. They usually do not want to
wait until a new semester or a new school term starts. Quality
reflects the desire of business and industry to have the best
inst. ctors and the best instructional materials that are
available related to their needs. They are concerned that the
instruction be effective and that their employees develop new
work patterns which will be nure productive. Tailored indicates
that the content of a training program must be focused
specifically on the needs of a particular business or industry.
A company does not want to have time spent on the competencies
and concepts that do net relate to its needs. Moreover,
employees want competencies that they can use directly in their
work. They will lose interest when content that is not directly
related to, or does not have an obvious link with their training
needs, is presented. This can cause them to lose interest and
drop out of the training program.

Assuming that a va’ .d needs assessment has been done and
that relevant modules have been selected, some fairly simple
changes can be made in the modules to make them more interesting
and relevant to the participants. If the module is valid in
relation to the need, you will not want to change the
competencies that are being developed by the module. 1In other

words, the content is going to remain relatively stable.
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However, the teaching examples and learning activities, i.e., the
processes used in instruction, can be modified to make the
modules more relevant. For example, if a training program on
programmable logic controllers (PLCs) is taught, the types of
PLCs discussed can be those used in the plant and the problems
given for students to solve could deal with the types of
applications found in the company.

An effective process to use in identifying these
applications and examples is to do a pre-training program visit
to the company. During this visit, you will be able to obtain a
better idea of the specific needs of the people who will be in
the training program and their current lev=l of expertise. In
addition, information on the types of egquipment used, problens
encountered, and applications can be acguired. This will allow
you to tailor the instruction to the needs, background and
interests of the employees to be involved in the training
progranm.

Continue to Monitor Technological Change

There is an old phrase that "there are only two things that
are certain in life....". Another item can be added to that
list, change. As new knowledge is developed at an increasing
pace and the world marketplace develops, change is going to be a
constant in our lives.

The high technology curriculum revision process was designed
to be a dynamic process. One of the important steps in making
this process dynamic is the continued monitoring of change.

Steps two, three and four in the process provide valuable data on
changes taking place in the workplace. These steps need to be

continued. Staff members cshould be involved in visiting and
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interviewing people in business and industry on a regular basis.
This activity might be scheduled each calendar year or it could
be done every other year. The two-year cycle, however, 1is the
longest that should be maintained between these visits. 1In fact,
it would be better to have a continuing relationship with the
companies in your labor market area.

Follow-up survey information from former students and
graduates will provide an ongoing picture of changes in the
workplace. One-year follow-up surveys identify problems that
former students have in making transitions into the workplace and
advanced educational programs. The five-year follow-up studies
provide information on changing technology in the workplace and
the needs of former students as they advance in their careers.
Input from employers should also be obtained as a part of the
follow-up process. |

Data on the area labor market needs to be continually
monitored. A minimum of one or Swo staff members should be
assigned to monitoring and assembli.ag this information. Special
reports provide valid information on the changing nature of your
area labor market. Feedback from graduates and former students
also helps to identify the appropriate labor market region for
your school district and the types of changes taking place within
it. Other sources of information include scanning professional
literature, participating in conferences and attending trade
shows. Students who are working on cooperative education
assignments or other work based learning experiences should be
asked to identify the types of equipment and systems they are
working with and the‘changes they see taking place at their job

site. Also, the staff members who supervise these students out
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at the worksite should be alert to new competencies required and
changes in the technology being used by the employers.

Advisory committees can provide valuable input on trends in
the area labor market, new technology and systems being
implemented in the workplace, and the types of new technology
being considered for future implementation. Typically, each
vocational program will have an occupational advisory committee.
At least a portion of one meeting per year should be devoted to
discussing r~ew technology, new competencies needed and future
trends in technology and work systems. The advisory committee
can also be a valuable sounding board and provide assistance in
determine the new competencies that should be placed in courses
in your school programs. The . esults of the small group staff
sessions should be presented to the advisory committee for its
reactions and suggestions.

Finally, the effectiveness of the modules developed should
be evaluated. The results of these evaluation activities must be
used to improve the modules and also o improve the module

development process.
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APPENDIX A

Business/Industry Interview Questions
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H1GH TECHNOLUGY TRAINING MODEL PROJECT CVTAE
$/2/ 0

/L INTERVIEW SURVEY

birections: Interview three to five people in local businesses or industries.
It possible, select B/1's that cmploy your graduates. Record the major
comments on this form.  You may want to ask other questions as well,

Business/Industry Date

Address City Lip

Person(s) Interviewed:

Interviewer:

1. What are your major products/services? (If you already know, then go to
question 2}.

o
.

How many pcople do you employ in this city or country?

3. What new technology have you just brought or are you bringing into the

company? (New technology - equipment, processes, management techniques,
etc.)

4. What new technology are you planning to use in tae next 3 -~ 5 years?

5. What new skills or competencies do your employees reed?

6. MHow are these skills/competencies developed? (ie. the skills listed in
4).
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Page 2
/1 Intervicew survey

7. What additional skitls do graduates foom our school need as they start
work with your company? {1 pcasible, refer to a specific praduate or
praduates who have worked at this company).

8. Ask how they work with local schools. Some examples are given below:
a. Serve on advisory committees
b. Teach a course(s)
c. Visiting speaker
d. Provide cooperative education work sites
e. Provide work experiences for students
f. Provide summer work experience for teachers
g£. Provide shadowing experiences for students
h. Host student tours/field trips

i. Other

9. If they do not do any of the activities listed in seven, ask if they
would be interested in one or more of these.

10. Would your company be willing to serve as an intern (explain) site for a
teacher this summer? (ie. Provide paid work experiences or opportunities
to shadow/observe in the company).
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APPENDIX B
One and Five-Year Follow-Up Surveys
* One-Year (BG-1)

* Five-Year (BG-5)
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tion. (V) __ Genoeral job skills (work habits, working with
(?) ____ employed FULL time in the military sarvico. oihers, etc.)
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(2) _ ___ Notsure

9. (1) Job Title
(1) Job Title (3) __ No

(2) Job Duties

17. Are you currently attending a schooleducational
program? (Check ong)

(3) Zip code of cily in_which you work

_ 1) . a GED (High Schoot Equival ¢
10. May we conlact your supervisor in our Employer ) a voc1li( ng,_‘ hnical q h 1lenq) program
Follow-up? (His/her response will be kept anonymous) : o gchnical school diploma
. program onz-year or less
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{2) ____No {your signatura) associale degree program
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preparation?  (Choeck one) T N1/y‘:>bwb.l';;choul-l'oéjmbn T

(1) ducclly celated
(1 same oh area as lugh schoot preparition)
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(using some skills learned i igh school
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{3) ol related

.
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Student Hame

Hiyh School

START HEN,

SO Male Femalo

)

6 Lam preseotly. (Please check onge of these folfowing
Sovon shidemaents )

Fouil-ime employed:

part-ime employed:

32 hes/waek or morao;
less than 32 hrs/wecek.

(1) _ . cwployed FULL e in a nonmiltary
occupation,

(?) __ . employed FULL time in the miliary sewice.

(3) . . employed PART tune--not in school,

(4) ____ employed PARY time while in school.

(5) . fuli-ume student--nol employed. (If checked
Qoo #15)

(G) _ __ unemployed but laoking for paid employ-
menl. (cheched go to #15.)

(7) ___ unemployed, not looking for paid employ-

ment. (Il checked go to #15.)

7. Do you own or operate your own business?

(1) Yes. fultime
{?) ____ Yes, part-lime/second income
{3) . No

8 Whatl is your present hourly wage including tips? {Do not

include overtime)

S_____Ihour # hoursiweek __

I you are nc' paid on an hourly basis, please respond as
follows:

“Samount number of hours per pay penod

9. (1) Job Tule
(2) Job Duties

{3} Zip code of the city in which you work

10.
up? (His/her response will be kept anonymous)

(1) ___ Yes

May we contact your supervisor in our Employer Follow-

(2)__._ No (vour signature)

1. Suparmvisor's name:

Business name:
Address:

. ts this job retfated to your area of high school
preparation? (Check one)

(1) ____ ducclly relaled
(111 same job area as lugh school preparation
e ng)

~somewhal relited
(using some shkalls learned in tugh school
coursns)
noj related

()

8)]

present job? (Check one)

(1) Connsederably
(N Sotmmeli
)] Very Ity

() Hone

[id your lugh cchoal prepacition help you to obliun your

38

14,

15.

16.

18.

19.

(/ o He hool U .(')

Rl
[
l ALl ]/\"l lu.ml _ul.: IWINH‘

N

- e e et e e e _—

What pads of your tugh schoal preparation have been of

greatest value in your present job? (Check all that apply)

(V) _..___ Generaljob skills (work habits, working with
otheis, elc)

(2) __ Sprofc job skills

(3) ... Civear awareness and inlormation

(4) ____ Geoedat preparation

(5) ____ English skalls

6) . Math skills

7 . _ Science skills

(8) _____ Computer skills

(8) _____ Other o

How do you feel about the courses you took at your high
school? (Check one)

{1) ___ lwas very Satislied
(?) i was Satislied

(3) ____ Iwas UNsatistied

(4) _____ twas very UNsalistied

Do you leel vocational courses including career explora-
tion a1d the developmenti of saleable job skills should
be par of the high school program?

(1) ___ Yes
(?) ____ Notsure
3y ____ No

. Since leaving high school, (Check all that apply)

(1) _____ ! have received one or more job promotions
(2) ____ thave changed jobs one or more times
(3) I am doing the same work that | did

immediately {ollowing high schiool graduation

Since leaving high school, | have completed or am
presently enrolled in. (Check all that apply}

{1)___ a GED (High School Equivatency) program
(2) ______ a vocational-technical school diploma program
one-year or less

{3) ___ a vocatonal-technical school two-year
associate degree program

(4) ____ atwo-year UW-Center program

(5) ___ _atour-yearunive ‘7 syslem or college program

(6) _____ an apprenticeship program

(7) ______ anin-service or on-the-job training program

(8) ____ private school program

(9) __.__ thave nottaken any additiloaal traiming

(10) __. . other o

i you checked a schoolfeducational program in #18,
please st your most current program/area ol study.

Name of cutrent progreunfiveda ol study

Nyoene of schoot  location

NEREE
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Aruitoxt provided by Eic:

CVIAT MG Tran
(it 20031 AGa)

FIVEYEAR FQULOW-UP_ SURVEY

In geacral, how adequale was your tugh school preparation m the tollowimg siaations o bilg skills:
q . | (

2,00 o each stalemaent )

Eorm BG:Y
Pag 2

{(IMeasa cuclo number 5, 4,

Mo Than Not
Adequate Adequante Adequate

20 Soehmg apb o o o LY 4 } P 1
21 Leanmng specdus job skl . e . ooh dq } 2 {
22 Leammg speahc job knowledge . Lo Lo h 4 B ? 1
23 Gathing along with others L T e Y q 3 ¢ 1
24, Beng able o talkowo the boss aboul your peoblems, .. i} 4 ¢ 2 |
20 Undersstinding the vidue and mpotance ol work. ... b 4 ! 2 1
26 Solving protleas e oo b 4 ! 2 |
27, Undaerstanding the .S md wmld CConoNus Sy: .lcu\' (: .upply dvlu.md

nliaton_ recession, ele ) Y 4 A 2 1
28, Understandmg how a busmess makes apeolt. ... . 0 B) 4 3 2 1
20. Understandmg allernatives for solving homao and tanuly retated problems. . ... 5 1 3 2 1
30. Understanding child growtlt and development and parenting responsibilities. . 5 4 3 2 1
Jt. Managing career rsponsibilities with hame and family responsibiliies. .. . . H 4 3 2 1
32, Applying basic skl preparatian in math, reading, writing, spefting, speaking,

hstening to evaty day probloms. ..o oo o 5 4 3 2 |

In general, how adequate was the career plannig assistance and information you received
number 5,4, 3, 2, o7 1 for each statement).

al your high school? (Please circle

More Than Not
Adequate Adequale Adequate

33. Determining my skills, interests and abilities. . ... ... ... ... .o 5 3 2 1
34. Opportunity to hear speakers from the worldd ol work. .. .................. ... S 4 3 2 1
35. Presenlation of role models in nontraditional areas (i.c., female

Mechanics/Male CUMSes) ... .o 5 4 3 2 1
36. New andfor future onenlea 0CCupations. oo . ovv oo e e 5 4 3 2 1
37. Jobs held by pnmarily males or primanly females. . ...................... .. 5 4 3 2 1
38. Occupations which have local job opportunities. . . ............. ... ... S 4 3 2 i
39. Jobs which become outdated, overcrowded or ofler no opportunitics lor

AAVANCEMEAL. . .o 5 4 3 2 1
40. Post-tugh school educational opportunities related to my careergoal. ... .. .. 5 4 3 2 1
41. Job allernatives related 1o my careergoal. . ..... .. .ouu e ... e 5 4 3 2 1
42. How lofind a job/how o apply {07 aiob. ..o oeee e 5 4 3 2 1
43. How o Stam a business. . .. ...oouuun oo e e 5 4 3 2 i
44, Sclectingacarear. . ... ... . .. e e e e 5 4 3 2 1
45, Adaplinglochange . ... ..o 5 4 3 2 !
46. What s your home zip code?

LI azoun

i S o

M7, What addmonal skills and knowledge drd you have to learn in order to kaep up with changes in your job.

t18. Additional skills or knowledge you will need o learn in the near fulure in order lo keep up with changes in your job.

‘J Ye" . No e Would you hko a copy ol lhc N.)rne - e
smvuy sumn; wy? U yes, please give your name and
maitng address. o .
Cdy e

s

p

Thank you for wespondurg  Ploase roturn thes compleled suivey i the enclosed propared envelope  Add any additionat

conuneals on the bick ol the cover letter and also rotum

44
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APPENDIX C

Employer One and Five-Year Follow-Up Survey Forms

*Employer One-Year Follow-Up Study (Form Cl)

*Employer Five-Year Follow-Up Study (Form C2)

()
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eveaemee o EMPLOYER - ONEYEAR FOLLOW.UE STUDY U i L1 11 O S
He 72971 Secondary Vocational Pragrum Evaluition lage |

Dear Superviasor ! mployver .

W are i the process of evalwainy owe sehool distrets vocational progiranm and have recerved written wanver from yora cmplovee to contact
voro Stace s will provide valuable dasa for aue disterct s respect o program anpoovenient as well as job and edwcananal preparedness of

graduaies youe honest nput s vital Y owe cooperagion will be apprecated - No suudent, emplover or idenificr s will he presered in ot
reports Starowath gem 7

(o .S'x'/w(’l“(-}v.;(’)

U [irc I\lQlVlIN(IJ(.I ]
Lmployae T T T

- A _f,7:7,.-(.‘&1%@3{313]
B 1 | : 415106
High School '

Area of High School Vocaltional Preparation

to

4. [Mate]Female] 5-[Fr ] P ]
Graduate Graduate

6. IAINTAPIIBNHIHIS [WNI
) ] 2 3 4 5

Please rate the individual in the following arcas: (Circle the appropriate responses)

START HERIE

Well Adequately Not at all

Prepared Prepared Prepared
(GO CO NN € ) 2 M
7. Occupational knowledge. . ... . oL oo oo o 5 4 3 2 1
B Occupational skills. ... .0 5 4 3 1 1
9. Work attitude . ... 5 4 3 2 !
10 Wik quality .. . 5 4 3 2 !
1V Work quantity Grimount produced) -0 oo oo oo 5 4 3 2 |

ln the following areas of basic skills, how well prepared was this employee? (Circle the appropriate
responses)

Well Adcquately Not at all Not
Prepared Prepared Prepared Observed

5y )y @) (M ()

12 Reading - oo e 5 4 3 2 I 0
PA Spelling. 0 Lo 5 4 3 2 1 0
P4 Computer HETACY © . ... L 5 4 3 2 1 0
1S Math o . 3 1 3 2 ! 0
16. Scrence e 5 4 3 2 1 (
V7. Wriing L L B 4 A ) ! 0
I8, Speaky o 5 4 3 2 | 0
19 Lastenng . S L . S 4 3 ) ! 0
20 Problemsolviy 0 5 4 3 ? ! 0

O

ERIC H

Aruitoxt provided by Eic:



CNTARDP

CNTARIDPE o EMPLOYER - ONEYEAR FOLLOW-UP STUDY
707 CEo Secondary Voeatoml Propram Evaloaton

_Form G
Fage 2

Please rate this employee on cach of the characteristics listed helow. (Cirele the appropriate
responses)

21.

o

2

1£9)

25

20.
27.
28.
20,
30.
31
32.
33.
34.

35.

36.

38.

- Sclection and care of space, materials, and supplies. ... ... ...

3.
24.

Use of wols and cquipment, . .

Abiluy 1o work with co-workers .. L
Accepting advice and supervision ...

Working in a leadership role when applicable

Understanding the value and importance of work. .. ... ... .. .

Prompt and dependable in attendance. .. ... ... ...

Willing to accept and pessormitasks. ... ... ... ... ...

Ability to plan and directown work. ... ... ... ... ...

Ability to make sound decisions

Shows consideration and kindness towards others. . . .. ... ...

Neat, clcan, and appropriatc appearance. . ................

Flexibility to accept change

Ability to lcarn new jobtasks. .. ... ... L.

What is your overall rating of this individual's occupational
competence as it relates to his/her job?

(5) ___. Very Good
4) ____Good

(3) _____ Acceprable
(2) ____Poor

(1) ____ Very Poor

How would you rate this cmployee's prepuration in relation to
other employees in his or her work group?

(3) ____Individual is better prepared
(2) ____Both arc about the same

(1) ____Individual is less prej - ed
(0) ____No basis for compar:son

- What has been this employce's attitude toward on-the-job

training?

(5) ____ Very positive, eager to leamn
(4) ____Positive, willing to leam

(3) . Acceptant, but needs prodding
(2) ____ Negative, resists training

Not atall

Well

39. When hiring recent lugh school graduates, would you prefer o
hire persons who have had high school vocational training?

(3) .____ A good deal of preference

(2) ____Some preference

(1) ____No preference
40. Do you fecl vocational courses including carcer cxploration and
the development of saleable job skills should be part of the high
school program?

(1) Yes
(2) _____Not surc
(3)___No

41. In which of the following ways does your business work with

sccondary scliools to support education? (Please check all that
apply)

(1) ____Suggesting new vocational courses

(2) Recommending equipment and materials to be
used

(3) .___Providing equipment/materials/donations

(4) _____Providing facilitics

€)) ‘No training has been offered (5) ____ Providing vocational students with work expen-
ence
If the opportunity should arise, would you promote this (6) ____Serving on advisory committees
cmployee? € Providing teachers with work experience
) .. Releasing employees to teach vocational courses
(1) _ _Yes (9) ___._Pannerships
(2) __._Notsure
(3) ____No
Pleasz comment on;
(1) Additional skills you fecl are needed by graduates
(2) How high school vc -ational programs could b iniproved
(3) What new technologics are conung into your work plice
-
42 02

Adequitely Not
Prepaied Prepared Prepaed  Obscerved
N () (M ) H (4
S 4 3 2 | 0
....... b} 4 } 2 | 0
....... 5 4 3 ) ! 0
....... S 4 3 2 ! 0
....... b} 4 3 2 ! 0
b 4 3 2 ] 0
....... 5 4 3 2 ! 0
...... 5 4 3 2 1 0
....... S 4 3 2 1
...... 5 4 3 2 !
...... S 4 3 2 1 0
...... 5 4 3 2 ] 0
...... 5 4 3 2 | 0
,,,,,, 5 4 3 2 1 0



LNVARDEL

S EAMELOYER - FIVEEYEAR FOLLOMW-UPR STEDY e EORN G2

11720807 Sceondary Vocanonal Program fvahianon Pave !

Dear Supervisorttinplayer,

Weare mthe procesy of evalnaung owr school district’s vocanonal progiams and have recened written waiver from your cmplovee w contact you.
Stnee this widl provide valuable data for our diswicowith respect (o program unprovement as well as joby and educational preparedness of
graduates your honest tput (s vital. Your cooperation will be appreciated. No- suadent. emplover or wdendifiers will be presented v onr reports.
Startwith vem 7.

(Fo. School Usc)
Employeo Live [seQuince| ai: |

2. |agBETHOHEIMIE 1E]
243 1ais]¢

Hig]l School

1
. 3. [(logm]
Area ot High School Vocational Preparation : Dl O

4, Malc|Female]:5.1 FU [ T

S raduate | ° |Graduate .
6. 1AINTAPTBNH]HIS W
) 1 2 3 4 S

Please vate the individual in the following arcas: (Circle the appropriate responses)

START HERY

Well Adcquately Not at all

Prepared Prepared Prepared
Gy @ & @ o
7. Occupational knowledge. . ... ... ... ... .. .. ... .. . ... 5 4 3 2 1
8. Occupational skills. . ... .. ... L 5 4 3 2 1
9. Work attitude ... ... L 5 4 3 2 1
10. Work quality . ... ... 5 4 3 2 1
11. Work quantity (amount produced) . ........ ... ... .. ... ... ..., 5 4 3 2 1

In the following areas of basic skills, how well prepared was this employee? (Circle the appropriate
responses)

Well Adcquately Not at all Not

Prepared Prepared Prepared Observed
G @ @3 (2 M) (0)
12. Reading. ... ... o b 4 3 2 1 0
13, Spelling. ..o o 5 4 3 2 1 0
14, Computer literacy .. ... ... 5 4 3 2 1 0
E5. Matho oo 3 4 3 2 I 0
16, Science ..o oL : 5 4 3 2 1 {i
AT Writng oo 5 4 3 2 1 0
18, Speaking ... 5 q 3 J ] 0
19, Liswening .. .. . 5 1 3 ) I {)
200 Problem solving .. ... 5 4 3 2 I 0




CVEARMOPI_ CEMPLOYER - FIVE.YEAR FOLLOW-URSTUDY o Form €2

7208002 Secondary Vocational Program Evaluation Page 2

Please rate this cmployee on eacli of the characteristics listed betow. (Circle the appropriate
responses)

Well Adequately Not at all Nmm
Preparced Prepared Prepared Observed

@ @ @ W )

21, Uscof tools andequipment. .. .00 oo h 4 3 2 1 0
22. Scleetion and care of space, materials, and supplies. .. ... o oL 5 4 3 2 1 0
23, Ability to work withco-workers ..o a q 3 2 ! 0
24, Accepting advice and supervision ...l 5 4 3 2 1 0
25. Working in a leadership role when applicable ... .o .ooo oo 5 q 3 2 1 0
26. Understanding the value and importance of work. .. ... ..o oLL 5 4 3 2 1 0
27. Prompt and dependable in atiendance. ... 5 4 3 2 1 0
28. Willing to accept and performtasks. . ... ... oL 5 4 3 2 1 0
29. Ability to plan and dircctown work. .. ... oo i o 5 4 3 2 1 0
30. Ability to make sound decisions . .. ... ool 5 4 3 2 1 0
31. Shows consideration and kindness towards others. . ... ... oo oL 5 4 3 2 1 0
32. Neat, clean, and appropriate appearance. ..o ..o v veieeine oo 5 4 3 2 1 0
33. Flexibility to acceptchange ... oo v vi vt ie it 5 4 3 2 1 0
34, Ability tolearnnew jobtasks. .. ... . oo i S 4 3 2 1 0

35. What is your overall rating of this individual's occupational

38. In which of the following ways does your busincss work with
competence as it relates to his/her job?

secondary schools to support education? (Please check all that

apply)

(5) Very Good
4) ___ Good (1) ___ Suggesting ncw vocational courses
(3) ___ Acccpuable (2) ___Recommending equipment and materials to be
2) Poor used
) Very Poor (3) ___Providing equipment/matcrials/donations

(4) _____Providing facilities

36. If the opportunity should arise, would you promotc this (5) . Providing vocational students with work experi-

employee? cnce

(6) ___Serving on advisory committces
() ___ Yes (7) ____Providing teachers with work experience
(2) ___Notsurc (8) ____Recleasing cmployees to teach vocational courses
3) No (9) _____Partnerships

37. When hiring recent high school graduates, would you prefer to
hire persons who have had high school vocational raining?

3) A good deal of preference

(2) _____Some preference
(1) ____No preference
Please comment on:

(1) Additional skills you feel are nceded by graduates

(2) How tgh school vocational programs could be improved

(3) What ncw technologics are coming into your wark place

JROUU et w m e = e b i b im st i ma e i ¢ an e a—n i e

Thank you for responding.

BESTCOPY AVAILABLE ~ 54



APPENDIX D
MODULE EVALUATION FORMS
* Project Staff Form
* Teacher Form

* Student Form
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Ho 1t e TEAENENG Picay b !

PROJECT STARFE
SONTL Y EUATHATEON FoRM

ONAML
cale: 1 Needas [mprovemen
4 Satinlactory
4+ Very Good
Bimension Raviag comments
L. TITLE:
Tie module contains 4 name. . o oo e to¢ 3

2.  DESCRIPTION:
Information is provided as to where the
module fits in a sequence of a unit/task/

course .. .1 2 8
4. OBJECTIVES:
A. Module objective is stated. . . . . . . .} 23
B. Specific objectives are listed. . . . . .1 2 3
4. CONTENT OUTLINE:
first, second and third order outline
,f the content is presented . . . . . . . - - 1 2 3
{
!
5. ACTIVITLES:
Are identified which will help students
learn the content . . . . . « .« « « . - s 1 2 3

6. KESOUKRCES:
A variety is listed which will help

students/teachers accomplish objective. . . . 1 2 3
7. EVALUATION:
A. Evaluation criteria jdentified. . . . . . 1 2 3

B. Evaluation procedures given . . . . . - - 1 2 3

ADDITEONAL COMMENTS:




FeAacHEr EVALUAT TON
HiohH FECH MubULL

[N AN WA TRY]

AL (] DA X

UATE )

LI DA N I A IR T - )
DATE(:) Ut _ . o CLABG ()

TIME KEQUIKED TO COMPLETE THE MODULE (MINUTES) 7 _ 3 i

Dicvections Please Tist the information vequested above.  Then read cach staceacn

bedlow and respond based on your expecicnces with the module.  Use the
tollowing cesponscs.

I = 5O = Stroagly UDisagree
2 =0 = Disapree

3 = U = Undecided

4 = A = Apree

5 = SA = Strongly Agrec

I[{ you have any comments, write them by the statements or at the end of the form.

_ Kesponses/Comments
EVALUATION STATEMENTS Sh ¥} u A SA
1 2 3 4 5
MODULE
The Module was casy touse... ... .. 1 2 3 4 5
The Module was complete. ..o eenneennnnn.. 1 2 3 q 5 °
3. Objectives were clear......oveiineennnnnaa.1 2 3 4 5
4. Activities in the Module were effective in
stimulating learning..... ...ttt ininnnnn... 1 2 3 4 5
5. Audio visual aids and/or resource materials
were cffective....... ceeasan et e ece e ce e an 1 2 3 4 S5
6. I had the classroom and lab equipment
required to cffectively use this Module....... 1 2 3 4 5
7. Evaluation procedures were ceffective.......... 1 2 3 4 5
6. This Module introduced new content,
concepts, skills, ctc. in my class............ 1 2 3 4 5
9. The knowledge and/or skills students
learned are relevant to the needs and
treads in industry........ P et eete et 1 p 3 4 5
10. This Module it well with the cest
of my course content..... et e et ee e, 1 2 3 4 5




STUDENT EVALUATION FORM

thigh -Toch

(10/10)

CHOOL. )
SLASS L .. MobuLE . R
Directions: Read the statements on the left. Use your experiences in the
unitt just complcted in class to answer cach statecmeat. Use the
following responses. There is space for comments at the end.
1 = SD = Strongly Disagree
2 D = Disagrec
-3 = U = Undecided
4 = A = Agree
S = SA = Strongly Agree
Responses
EVALUATION STATEMENTS ' SD D A SA
: 1 2 4 S
1 I liked this learning unit.ieeeceeeeeeeeieaaaas.l 2 4 5
: I learned some useful things......ccecieniaaaael 2 4 5
3. The learninrg activities were interesting........l 2 4 5
4. The activities, tasks, and/or assignments
were helpful.QQ..l..‘...‘0“0.“...0"0“00‘00."1 2 4 S
S. I learned some things that will be useful
in the Euture.....Q“....‘.....““‘.....QCOCQ‘Q]. 2 4 5
6. I learned some new things.eeeeeeececececeacaaasa.l 2 4 S
7. What was the most important thing you learned?
8. How could this unit be improved?
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Prepared by:
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ENVISION

Introduction

It takes a concerted effort for schools to keep current with
the technology and systems used in business and industry.
Vocational and technical programs have a special challenge to
develop the requisite competencies, skills and knowledge, needed
to adopt to and utilize the technology that businesses and
industries have purchased or plan to purchase in the predictable
future. Educators are also vitally concerned with the future.

In many instances it may be two to four years before their
students have an opportunity to use the competencies and skills -
in the workplace. When a vocational or technical program is
singilarly based on competencies that are being phased out in the
world of work, students have a aifficult time finding employment
and, when they do, their initial productivity is less than
expected, based on the level of training.

Educators need techniques and processes that will allow them
to look ahead, to envision what will be in the workplace two,
five, and ten years in advance. The ten year picture may be
somewhat fuzzy, however, educators need to be able to look ahead
two and five years with some clarity. The people involved with
training in business and industry also need techniques that will
allow them to look ahead at the types of skills and competencies
required to keep their companies competitive in a world
marketplace. The traditional task analysis techniques provide an

appropriate way to determine the skill and knowledge content of

51

|




jobs that are relatively stable. However, when the skill content
of a job is changing, the task analysis process always lags the
actual training needs. In other words, it cannot predict what
competencies and knowledge are needed to perform on a job that
does not exist at this point in time.

This fact became evident when the High-Technology Training
Model Project staff members worked with a large company that was
developing a new production model and a new production system.
Through adaptation and experimentation with a combination of job
analysis and futurist techniques, project staff members were able
to develop a process that worked successfully. No doubt, this
process will need to be refined as it is applied in other
‘ettings.

This module will share the envision process with the reader.
Readers are encouraged to apply and modify it as necessary to fit
their particular applications.

Purpose

The purpose of this module is to present several techniques
and processes that can be used to envision the competencies and
knowledge needed in jobs that are evolving and changing.

Objectives

This project will meet the following objectives:

1. Identify situations in which the envision process should be
used.
2. Describe how the selection of a proven system can provide

the framework for identifying training needs.

52
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3. Describe techniques that ¢an be used to create a vision that
can be used to transform an organization.
4. Identify ways to evarcome reluctance to change.

Backgound

This wocdule is basart on the experiences of staff members on .
the High~Technnlogy Training Model Project. It grew out of the
realizatici that traditionz. needs assessment techniques do not
wotk effenxtively wh: . the production systems, jobs, and/or
managemznt systems <" in a company are in transition. Often
when cowpanies resl.ze whay need to change, they feel there is a
neaed to -criin their ampleoyees. However, it is difficult to
identiyy the type 7 re-training required. This situation also
applies to educational institutions.

In two companies the project assisted management staff
members who wanted to adapt and euwploy proven production systems.
Given the nature of their product lines, this approach appeared
to be appropriate. The major challenges were to select the
appropriate production system and make a commitment to |
implementing it:. ¥n a third company, a new product line and a
new automated production system were being developed. In this
setting, an existing system was not available to guide the work
of the training developer.

Project staff worked with trainers and supervisors in all
three companies. In the first two companies, the adoption or

aployment. of an existing system provided an appropriate

framework for designing training and identifying the types of



competencies and knowledge needed. In the third company, more
unique techniques and processes had to be devised.

Another facet of training in business and industry that
needs to be considered is relevancy. Most managers, supervisors
and line employees want to see the relevancy of the training they
are taking. Based on our experiences in these éompanies, it was
apparent that unless the training was relevant, employees often
lost interest and in some cases quit attending. When training
programs are developed to prepare employees for future tasks and
roles, it is important to communicate how these will fit into the
new types of jobs and tasks envisioned in the company. This
process will also be important in school programs that enroll
students who wish to have relevant instruction and want to know
how the contents of their learning activities relate to what they
will be doing in the world of work.
| The techniques and processes that follow are based on a
variety of experiences in assisting schools and companies in
identifying educational and training needs. Each technique has
strong and weak points. You will need to review themrand selact
the most appropriate one for your needs.

Training Process Continuum

""he stages in the training process continuum are depicted in
Figure 1. Each of the stages has a purpose and value. The
starting point, perspective and ocutcomes for each stage vary.

The four stages are show in a hierarchical sequence. This

was done to communicate that these stages do have an inter-
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relationship. For example, the knowledge acquired through short-
term, very focused training, in the find and fix stage can be
used to design longer range training programs for the performance
imgrovement_gﬁggg. These connections will be further illustrated
as each stage is described.
Find and Fix

Training and education in the find and fix stage is done to
solve immediate problems. Often this is described as putting out
fires. The training is focused on specific problems and is
designed to provide the best program under the given time and
resource constraints. 1In some respects this can be viewed as
Just in Time (JIT) training. It does help to solve immediate
problems and improve performance. Also, it can provide knowledge
for a systematic training program. However, primary emphasis on
this approach delays the development of an organized and
systematic training program. The information gained in this

phase needs to be used in designing a more comprehensive training

program.



Inprove Performance

The improved performance stage emphasizes a systematic
training program focused on developing al{ employees' skills and
competencies. The goal is to improve the efficiency and

Figure 1: Training Process Continuum

4. Create a Transformation “Design a New Systeni/Model"

3. Make A Transition “Accept a Proven System/Technology”

2. Improve Performance “Do It Better"

1. Find & Fix “Put Out Fires”
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effectiveness of the organization. The training program is
designed within the current technology and systems used by the
company. A task analysis process is used to identify the skill
and knowledge levels needed by various groups of employees. 1In
addition, feedback from a quality program can help to identify
product, service and process defects that can be remediated
through training and education.
Make A Transition

Frequently a company will find that it's existing technology
and systems are not adequate to make it competitive. There is a
need to make a transition to new technologies and systems. 1In
the make a transition stage, the emphasis is on selecting proven
technology and systems to implement in the company. One of. the
best examples of this during recent years has been the adoption
of quality programs in a large number of companies in the United
States. Although a major change is being made within the company,
a proven framework for this change exists in other companies. 1In
other words, the technology'and systems have been proven to be
functional in a variety of other settings. The major challenge
to the company involved in a transition is to select the
appropriate technology and system(s), prepare its employees to
use them, and provide appropriate support for the infusion of the
new technology/system. Since the Ltechnology and systems are
known, a task analysis approach can be used to identify the types
of skills and knowledge needed to manage and operate the system.

This information can then be used to design the training program.
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In addition to training on these skills and knowledges, attention
will need to be given to the change process and the types of
orientation/training activities required to facilitate change.

Create A Transformation

The fourth level, create a transformation, is utilized when
an organization must make significant changes to remain
competitive. At this stage, an existing system is not available.
The company must study its needs, monitor new developments and
construct a valid system. The following sections describe in
more detail techniques that can be used in the envisioning
process.

Envisioning Process

The envisioning process requires the input of information
from a variety of sources, processes for creatively analyzing
this inf¢ ~1.tion, and consideration of the organization's
culture. Each of these.will be described in more detail in the
sections that follow.

Information for Envisioning

Two types of iﬁformation are used in the enﬁis%oning
process. First, one needs to be aware of technological advances
and the development of new management systems. Second, a
knowledge of the specific company, plant site, or organization
within which the transiormation will take place is required. A
scanning process is one technique that can be used to acquire the
first type of information. Processes for collecting

organizational information are described in a later section.
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Scanning Techniques

The scanning techniques should allow one to tap a variety of
resources and sources of information. As many staff members as
rossible should be involved in the scanning. For instance, each
might be responsible for monitoring the technological trends
reported in the literature they read and at the conferences they
attend. This would provide a multiplier efrect and allow the
organization to have a broader perspective than what would be
attainable through having just one person responsible for
scanning. Periodically, the results of the scanning activities
should be discussed in staff meetings or other small group
sessions and synthesized to identify potential changes. If this
is systematically done it would allow one to identify trends and
pending new developments. Several techniques that can be

employed o scan new developments are described below.

Interacting with Business and Industry.

One way for educators to monitor changes in technology and
new systems implemented in business and industry is to maintain a
close and continuous cnntact with people in area companies. One
department in a company that has first hand knowledge of training
needs and the new competencies required is the training
department. Some companies are expanding this function and
calling it human resource development (HRD)., 1In either case, the
people involved in these departments/units are concerned about
identifying the competencies needed to operate the technology

used in the company and effective ways to develop these
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competencies. Many small and medium sized companies have not
appointed someone tc the responsibility of training director or
human resource development director. In a small company this
responsibility is sometimes retained by the president or is given
to a manager. In other instances, small companies are not
systematically involved in identifying their skill and competency
requirements or in training.

Area meetings of professional crganizations provide an
excellent opportunity to network with training professionals,
managers and technical staff. Presenters at these meetings
usually discuss innovative technology and systems. National
conferences provide a expanded opportunity to interact and learn
more about new developments. Another way for educators to
interact with B/I is to visit and interview employers in area
companies. This process and sample interview questions are given
in the module on B/I interviews. Advisory Committees can be used
as another effective way tc acquire input foim B/I.

Published Materials.

Newspapers p~obably have the shortest lag time between the
advent of a new technology/system and the time when information
appears in print on this development. Usually newspapers do not
give an indepth treatment of new developments and systems. Also,
some papers have better science, technology and trends sections
than others. Newspapers are, however, useful in providing early
signals on :he development and deployment of new technology and

systens.
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Several trend letters are published for various audiences.
These are often useful in monitoring new developments.

It takes longer for an article to be developed and published
in a journal than in a newspaper. However, journal articles
usually provide more depth and insight into the technology and
its applications. StafS members should be responsible for
perusing or reading professional journals related to their
disciplines. 1In additicn, a review of research journals related
to your organization's work ¢ 11d be done. The trends/new
developments columns in journals usually contain information that
is worthwhile. These columns shculd be reviewed systematically.

Information in books is usually less current than that
available in journals. Books have an advantage in presenting a
more indepth presentation on a particular technology or systen.
More information is provided on the technology/systems and its
applications.

| All of these published materials can be helpful in
monitoring technological, systems and societal trends. It ié
very difficult for any one person to be able to keep up with all
of the information that is published. Therefore, each member of
an organization should be given responsibility for monitoring
certain types of journals, selected newspapers and specific
books. Every four to six weeks, staff members should list and
discuss the trends and new developments they have found.

Labor Market Information. e

Certain types of labor market information can be useful in
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identifying new technological developments and systems. The
adoption of new technology and systems is often accompanied by
the generation of new job titles and/or significant changes ir
existing jobs. Also, the impacts of new technology may be
reflected in a declining number of jobs in some areas. For
example, the widespread us of personal computer~ (PC's) and word
processing software has led to the development of word processing
jobs and a decrease in the number of typists hired. Federal and
state governments produce several documents on a monthly and
annual basis that provide summary data on the labor market.
These should be scanned on a regular basis to isolate any trends
that are occurring.

Another source of information on changing technology and
operating systems can be found in the position descriptions
posted in professional journals and newspapers. In addition, the
-types of jobs listed are an indicator of changing technology and
the competencies required in the workplace. 1In the 1950's and
60's keypunch operators and computer programmers were growing in
number, now kKey entry jobs have replaced keypunch operators and
computer systems people are preferred to programmers. Often the
spread of new technology can be observed in the number of new job
titles created and the increasing numbers of fields in which the
technology is used. Two contemporary examples of this are
computer and laser technologies.

Special studies ére frequently conducted by national

associations, federal and state governments, and local economic
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development associations. For example, Profile 21 commissioned
by the Society of Manufacturing Engineers identified new roles
for the manufacturing engineer and new competencies for this
pcsition. These studies are usually stimulated by a changing
labor market and a changing skill composition in jobs. Thus,
they can be useful in identifying new competencies.

Data From Your Organization

Quality, reliability and production datz can be usefu" in
identifying problem areas. The data can be displayed and
analyzed using a Pareto Diagrams to identify the most common and
Costly problems. These problems can then be further analyzed
through the use of cause and effect diagrams to identify
potential causes related to the prublem.

An organization's customers also provide useful information
for a company. The customer would be the individual or
organization that purchases the organization's services and
products. One form of feedback is customer complaints. However,
many peopie do not complain. Instead they switch to a
competitor. Therefore, it is important to take a pro-active
approach and contact your customers. Interviews and surveys can
be effectively used to identify what is being done right and what
needs to be changed. These contacts can also be used to obtain
information on new products and services the customers would
like.

In educational situations, students, graduates and employers

are the customers. These people need to be contacted to obtain

63.



feedback concerning the quality and relevancy of the edurational
program(s) under study. Other modules ir this handbook describe
graduate and employer follow-up studies.

One of the provlems often encountered in U.S. companies is
the separation between the research and development (R&D), and
manufacturing/production functions. This situation is often
described as "The R&D Department throwing a new design over the
fence to the production department." This approach does not lead
to a smooth transition from the design stage to production.
However, the solution of this problem is not the prime focus of
this module. Instead, the intent is to make the point that
information and concepts developed during the R&D, and prototype
stages can be useful in developing the vision for the new
production system and the type of training required. Trainers
need to be actively involved in these early stages.

This conclusion is based on the experiences project staff
had with a company that was designing a new product. 1In
addition, the company involved was working on a new production
system that was.much more automated than the current system. The
prototype product was not completely developed and the
manufacturing system was still being designed. It was apparent
that a task analysis of current jobs would not provide the
information needed to design a valid training program for the new
production system.

To initiate the design process for the training system,

staff wambers in the prototype lab were asked to envision the

64

74




type of manufacturing system required. A focus group format was
used. Prototype lab staff members were encouraged to be
creative. Since the product being developed and the technology
involved was confidential, the project researchers were not able
to directly participate in this process. However, the company's
human resource development staff worked with the prototype l1lab
staff members. HRD staff members reported that the process
worked effectively. They were able to develop a vision of the
type of production system that would be used and the jobs that
would be needed to operate the system. They also indicated‘that
the prototype lab staff members were very excited about being
involved in the process and continued to provide suggestions
after their meetings.

Although the researchers have not had an opportunity to
tr 2k the accuracy of the forecast developed, this approach
app.ars to be promising. At the very least it provides a general
framework from which the specific manufacturing system can be
designed and developed, and facilitates concurrent training
program development. Moreover; this approach has the potential
to provide parallel planning for the development of the
production system and the total training program required for the
production system. In addition, it ensures that training an up-
front consideration throughout the development process.

Since this envision process is a projection from estimates
and somewhat sketchy data, it will be important that as the

product and production systems are refined, the human resource
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development/training staff must continue to monitor the
competencies required to effectively operate the evolving
systems. This information can then be used to refine and modify
the training programs developed. It can also be used %o trigger
JIT training activities which £fill in the gaps in employees'
competencies.

Processing the Data

Data from the envision process can ke analyzad by an
individual or group process. A group process provides an
opportunity for additional data inputs and a chance to exchange
ideas.

Although there is no system for generating completely
accurate predictions of the importance or likelihood of new
technology, there are certain characteristics and conditions
associated with technologies that are widely accepted as
indicators of their imperiazance and influence. When current
technologies have been stretched to their maximum, a new
technology that has the potential to improve productivity and
efficiency has a good chance of being adopted. Computers are a
good example. Computers were initially developed ana have been
upgraded to help people deal with growing volumes of information.
Any technology that makes it possible to do things that were not
possible befure, typically has a major impacts. For instance,
the development of the laser facilitated the development of
precision cutting, measurement and surge:v techniques that were

not available before its c¢reation.
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some «f the indicators of the importance of a new
technological development and its applications are the amount of
space devoted to reports and articles on the technology, the pace
at which the technology is adopted, and the extent to which it is
applied in new fields.

Educators will need to determine or estimate the relevance
of a new technology to their programs. Individuals in business
or industry need to look at the r. ne technology and determine its
relevance for their company. It may be helpful to have a small
group of people discuss the technology and its applications. One
method, the brainstorming format for example, can be used to
identify these implications. After the implications have been
discussed, the group can prioritize them and identify the most
important ones. An alternative method, the Delphi process, could
be used to determine priorities.

At this stage your organization will need to make a decision
concerning the new technology. The information\may indicate that
the technology has not been sufficiently developed to warrant its
use at the present time. If this is the case, someone should
continue to monitor its development if there appears . be some
potential application. If the information analyzed indicates
that the new technology has potential value, but more data is
needed before a decision to implement can be made, you will need
to actively seek more data. A more active process of contacting
people who wre using the technology can be implemented. This

cgild involve contacting researchers, universities and companies
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experimenting with the t<chnology: and attending technical
conferences. Another approach would be to purchase the
technology and experiment with it.

Other approaches that can be used are simulations and
scenarios on the applications of the technology. The simulations
could be done cn computer. Another process that can be used
effectively when the technology involves organizations and
production systems is role playing. In role playing the
information collected in previous steps can be used to definz the
new system, identify the roles of people in the system, and
describe the outputs of the system. Individuals in your
organization can then play these roles and determine if the
system will be effective, efficient and worth adopting.
Experience gained through the role playing can also be used to
identify the types of competencies people have to have to manage
and operate the new system and the types of changes that will be
necessary in the organization. |

In almost all of these situations it will be difficult to
totally quantify the results. This is where the small group
discussion and conéensus format is valuable. The group should
review the data available and consider the outcomes of inaction,
doing nothing, and the potential outcomes of changing to the new
technology and/or systemns.

Facilitating Change
Frequently individuals and organizations are resistant to

change. A variety of factors may cause this. People may hot
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perceive a need to change and thus do not want to invest extra
time and effort. In other instances, change may threaten their
security. Organizations often do not encourage and reinforce
change, as a result, people are reluctant to change.
wnether intentional or not, many organizations are not
designed to facilitate change. Innovation is not encouraged or
'reinforced. The systems and procedures used in many
organizations make it difficult and time consuming to change. 1In
other organizations communication channels are long and cluttered
with obstacles.
Characteristics of Innovative and Effective Orqanizations
Fortunately, a number of innovative and effective
organizations exist in our country. Peters and Waterman (1982)
studied six!y-two companies that were selected baséd on their
high levels profitability and innovativeness. The following
characteristics were common to these companies.
1. Action was encouraged. Employees were encouraged to develop
solutions to problems and design new products rather than
bouncing a problem from one committee to another or one level to
another in the company without any result and action.
2. These cumpanies stayed in close touch with their customers
and kept informed of their needs and preferences.
3. Small companies were formed within the corporation to
encourage independent thinking and to promote entrepreneurship.
4. All of the companies had a great concern for their people.

They worked to make them feel that they were a part of the
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organization and that their contributions were important.
5. Managers and administrators in effective organizations have

hands-on experiences with the organization's essential

activities.
6. Effective organizations focus on what they know best.
7. A flat organizational structure is used. There is a focus

on teamwork and a minimum of administrative levels.
8. The organizational climate encourages dedication to the
primary values of the organization, but innovation and deviations
from these values are also excepted.
Modeling

Richard Walton commented that innovation cannot be effective
unless it is guided by a vision manifest in a model. A model is
a general concept of the future organization and evolves from an
understanding of the limitations of traditional organizations and
experimentation with alternatives (1985, p.15). Walton noted
that three processes were important to innovation: . (1) process-
sponsorships, (2) consensus, and (3) information. The first
process, innovation, reduires someone to champion or sponsor the
concept or new approach. There is a need to establish the fact
that the organization needs to change. The second, consensus,
involves gaining the agreement of the various groups and people
involved in the systems that will be effected by the change. The
third process, the transfer of information, facilitates the
development of sponsorship, consensus and construction of an

effective model. People in an organization need to know what
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their competitors are doing, the new technologies that are
available and how new systems can be implemented.
Factors Influencing Chandge

Studies of the change process and organizations that have
been innovative provide insights on factors that influence
change.
1. Information and Awareness. The individuals and units that
will be influenced by change need to be kept informed of the need
for change and the potential responses to this need.
2. Team Work.. The individuals who will be involved in the
change process and affected by it, must be a part of the planning
brocess and fully participate in the activities initiated to
create the desired.change.
3. Effective communication System. Innovation and change are
facilitated by effective communications throughout the
organization and across levels in it.
4. Rewards and Reinforcement. The organization must encourage
innovation and change through its system of rewards.
5.  Organizational Structure and Procedures. The chenge
approval process within an organization nust be simple enough to
permit the survival of innovative ideas and approaches.
6. Make the Change Process Fun and Interesting. People are
much more likely to participate in activities that they find to

be interesting and fun.

Infornmnation and Awareness.

People are reluctant to become involved in an activity or
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project unless they have sufficient information about it. They
want to know why the activity is needed, how it will be
conducted, and the value of the potential outcomes. Sevgral
information scanning and activities were described previously in
this section. Involvement in these activities will help to keep
people informed. They also need to receive adequate information
on what is happening in their organization.

Team Work.

The team work concept builds on the first change principle.
By being involved, members of an organization will develop a more
personalized knowledge of the innovation, their role in it, and
the overall goals. Peters and Waterman commented that "those who
implement the plans must make the plans (1982, p.31)." Walton
(1987) recommended that the people who would be effected by
change should develop the change model. Participating in a team
also expands individual's perception of the importance of the
innovation and his/her role in it. They also have a better idea
of the fypes of commitments that others are making to the process
and as a result develop more commitment to the overall plan.

Effective Communication.

An effective communication system which involves all levels
of an organization Keeps its members well informed and builds
trust. An effective communication system also provides timely
responses to questions and requests that are developed by team
members. This permits planning and implementation of the change

process to progress on an orderly schedule.
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Appropriate rewards need to be available to recognize and
reinforce innovative behavior. This also means that people who
try new approaches and systems must be able to fail without being
punished. A wide range of rewards can be used. These range from
a simple process of recognizing those who have worked or
participated in an innovative project to more complex reward
systems that permit people to spin out their won projects or
departments. First hand access to the latest information,
opportunities to attend conferences and conventions, the changes
to expand one's skills and the opportunity to manage one's time
are also rein’orcirg. An effective team leader will identify the
actions and conditions that reward and reinforce team members and
use these effectively. Before leaving the reward section, it is
also appropriate to comment that people should not be rewarded
and recognized for maintaining the status quo if innovation is
desired.

Organizational Structure.

The organizs*ional structure, policies and procedures can
facilitate or be a deterrent innovation. Tn one company in which
the researchers worked, it took more than a year to have a
product change order processed and approved. Although the
employees in this unit were actively changing processes and
characteristics of the product to make it better meet the needs
of its customers, they seldom if ever filed a change order. It

took so long to process and the procedure was so difficult that
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they did not feel that it was worth their time. Fortunately the
company has a relatively stable work force and has developed a
reputation for high quality products and services. However, the
product being produces is not dquite same one that is described in
the design specs. People work harder and are more innovative
when the process is fun.

During the High-Technology Training Model Project, staff
members worked with eclucators in secondary and postsecondary
school systems and industrial trainers in area companies. These
experiences identified several potential problem areas when
different types of institutions worked together. The differences
in the cultures of the several organizations posed some problems;
however, the positive outcomes of the interactions greatly
exceeded the magnitude of the problems.encounﬁered. All of the
participants learned and grew from the experience. Some of the
major cultural differences are discussed in the following
paragraphs.

The philosophies of organizations vary. The *ypes of goals
and emphasis placed on them are obviously different from
education to business and industry. However, even across
educational organizations there is a difference. 1In addition,
there are differences in the types of strategies and activities
that can be used to accomplish these goals. It is important. that
these differences and commonalties be discussed as organizations
initiate a cooperative venture. Once these have been identified,

participants will have a better understanding of how each
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organization operates and where there may be potential conflicts.

The reward systems in organizations also vary. 1In a
company, people are reinforced for developing more efficient
production systems and producing products that satisfy customers
needs and interests. University professors are rewarded for
research conducted and publications. When these two reward
systems interacted, we found that people in business and industry
were interested in immediate improvements in their production
systems and products. They were not concerned about
documentation and reports. On the other hand, university staff
members were concerned about adequate research designs,
appropriate methodology and rigorous research reports. It is
obvious that people from the two organizations need to clarify
their needs, interests and approaches.

Another organizational condition that causes problems are
the work schedules of organizations. companies work on a year
around basis with some interlopes in production depending upon
demand in the consumer sector. When possible, a company would
like to make its changes during a 1lull or relatively slow period.
colleges and universities work around the typical class s;hedule
which runs from approximately the first of September through the
middle of May. There are times during the school year when it is
difficult for faculty members to be away from their classrooms
and offices. Also, often faculty members have other pr ‘ects and
activities scheduled for break periods and the summer. The

scheduling of cooperative projects needs to be carefully done to
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take into account the typical schedule of each participant.
If these differences are recognized up front, it is much
easier to establish a good working relationship. Time must be

given to developing an effective working relationship.
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Needs Assessment
Introduction

This module discusses the role of the needs assessment
process in developing and revising courses, programs and
services. Several needs assessment techniques are listed and
references given. Procedures for using these techniques are not
defined since they are readily available in reference books and
manuals.

Purpose
The goal of this module is to describe the general functions

of and identify alternative ways to conduct a needs assessment.

Objectives
The objectives of this module are to:
1. Definec "need".
-2 Describe the role of the needs assessment process in

developing training and educational programs.
3. Identify alternative techniques that can be used to complete
needs assessments.

Needs Assessment

Definition of Need

A need is the difference between what is and what should be
or what ought to be. For example, if technicians can read at the
eighth grade level but the technical manuals used in their work
are written at the twelfth grade level, there is a need to
improve the reading level of these people. The area ¢/ need is

identified by the types of technical literature that has to be
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read and the extent of need is determined by the difference
between the technicians' current reading level and the level at
which they must read.

A needs assessment is used when one wants to design and
implement relevant programs and services. The needs assessment
process provides information on the client's or customer's needs,
interests, and/or desires.

Needs can be identified in several ways. One approach is to
do as described in the example above, contrast the difference
between the level at which people are performing and the level at
which they must periorm. In order to do this you must have a
clear prescription of the competency level that is required and a
valid measure of performance in relation to this standard or
level. The organization may already have a set of standards or
the envision process described in the envision section can be
used to establish the level at which people must perform. As
mentioned in that section, a vision can be established by
selecting an ex:; .ing model or creating a new one. An existing
model can be used when an organization wants to implement a
proven system or technology. For example, an organization that
decides to implement a total quality program can select one of
several programs that have been effectively used by other
companies and organizations. When an innovative or leading edge
system is to be implemented, the organization will need to
develop its own model. 1In either case, an effective model will

identify what should be.
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After the target or required performance level has been
identified, this level can be compared with the existing level to
determine the type and extent of need. This process works
effectively and efficiently in situations where the target ievels
can be specified in qﬁantative terms. 1In some situations it is
not possible to do this. Thus, some alternative methods for
identifying needs are required.

Another approach to identifying needs is to ask people who
are involved in the need area to estimate the extent and type of
need. To illustrate this, consider people who are working in
their first assignments as teachers. They are involved in a new
set of experiences and challenges. In most instances, they have
not been completely prepared for all of the situations they
encounter. If surveyed, they can provide considerable feedback
on the types of competencies they need to develop. This process
has been successfully used in a number of situations by our
Center to identify the competencies needed and the types of
education or training required. This process can also be used to
identify other types of needs, such as equipment, services, and
facilities.

Another way to identify needs is to review the information
on problems and mistakes made in an organization. TIf problems
and mistakes are summarized and analyzed, it is possible to
identify reoccurring patterns. Pareto Charts are used by some
companies to identify the problems that are most common and

costly. A Pareto Chart is a graphic summary of the frequency
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and/or cost of specific types of problems experienced in an
organization. The Pareto Chart can be reviewed to identify the
most common problems. Once this is done, other techniques can be
used to determine the causes of the problems. In this situation
the need becomes the actions or the competencies required to
eliminate the problems.

In actual practice it may be necessary to use two or more of
these techniques in combination. For example, the Pareto Chart
could be used to identify the most critical problem or problems.
These problems could then be analyzed to isolate the major cause
or causes. Once this had been accomplished a quantative or
qualitative analysis could be done to identify specific education
and training needs.

Needs Assessment Techniques

Several needs assessment techniques are presented in Table
1. The type of needs assessment, its typical appiications, and a
source for further information are included in the table.

Figure 1: Techniques Used in Needs Assessment

Technique/Description Applications References

A. Techniques for Identifying Problems

Focus Group

Group interview process that Very useful for Morgan
is guided by questions asked acquiring data on (1988)
by the interviewer. individuals!

Interactions between group perceptions, problems
members are an important and needs.

part of the process.
(Figure cont.)
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Effective process to encourage
participation in groups
composed of people with diverse
backgrounds and experience.
Easy to use and usually is
productive.

Delphi

Technique utilized to gain
consensus and develop
projections of future events.
A panel of experts is
surveyed to generate the
projections.

Systrms Analysis

Process used to identify
the inputs, processes,
outputs, environmental
factors and the inter-
actions that are involved
in accomplishing a goal.

Can be used with
employers,
employees, teachers,
students and/or
parents to identify
needs and prioritize
themn.

Moore
(1987)

Could be used to
project what a

job or organization
will be like at some
point in the future.
Can also be employed
to identify and obtain
consensus on current
needs as perceived by
a panel of experts.

Nelson
(1989)

B. Techniques for Identifying Causes

Pareto Chart

A Pareto chart graphically
identifies the relative
magnitude of the six or
seven most common problems
that occur in a product,
service or orranization.

Cause-Effect Diagram

"Fishbone Chart" is one type.
Usually the problem effect
being studied is placed on
the right-side of the
diagram. An arrow is drawn
to the problem. This is the
cause side of the problem.
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Used when several  Halfin and
factors interact Nelson
to influence an (1987)
outcone.

Could be utilized Ishikawa
to identify the (1976,
most critical 42-50)
problem(s).

The procedure Ishikawa
facilitates (1976,
breaking a problem 18-28)

apart and identify-
ing potential causes.

-

(Figure cont.)



Branches are placed on the
arrow to indicate potential
causes.

C. Technioues for Identifying Tasks and Competencies
DACUM

Technique that employs a panel
of supervisors and employees -
to identify the tasks required

to perform a job. The panel
also arranges and sedquences
related tasks in horizontal
arrays called "bands."

Task Analysis

Procedure used to identify
tasks, their importance,

and the level of proficiency
required. Interview and/or
survey procedures are used
to gather the data.

Relatively quick Halfin and
way to identify Nelson
the tasks and (1977)

level of proficiency
required to do a
specific job. Works
effectively when job
content is relatively
stable.

Used to identify Zemke and
the tasks and Kramlinger
competency levels (1985)

required for a
specific job. A
survey can be used

to acquire input from
a large number of
people. Works
effectively when job
content is relatively
stable.

D. Techniques for Identifying Individuals' Competencies

Testing and Assessment Processes

Performance measures, written
tests, interest inventories,
and other data gathering
techniques used to determine
knowledge, skill, ability,
interests, goals, etc.

Use to determine
the current or
"what is" level
of knowledge,
proficiency, or
interest.

Tenopyr
(1987)
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Summary

As mentioned in the opening section, need is the difference
between what should be and what is. Needs assessment techniques
are utilized to identify the what should be, and what is. The
difference between ﬁhe what is and what should be identifies the
type and level of reed. 1In some situations it is not easy to
identify the what is and what should be. An alternative form of
needs assessment requests people to identify where there are
differences between what is and what should be and how criticzal
these needs are.

Several needs assessment techniques are identified in the
previous pages. These techniques can be used in a variety of
settings and situations. No doubt there are other valid
techniques as well. The researcher or program developer will
have to identify and select the wmost effective and efficient
technique for a given situation.

In some situations it may be necessary to use more than one
technique. For example, a Pareto Chart and analysis will
disclose the most critical problems but will not identify causes.
To do this, it may be necessary to use a Cause-Effect Diagram, or
do a systems analysis. If these techniques identify inadequate
or inappropriate employee competencies as one cause of the

problem, a task analysis or DACUM process would need to be used.
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PLANNING AND CONDUCTING A
STATEWIDE AND REGIONAL SURVEY
OF BUSINESSES AND INDUSTRIES

Introduction

This module describes the procedures and actions required to
plan and conduct a statewide or regional survey of businesses and
industries. 1In some instances, the reader is referred to other
modules, such as Selecting Appropriate Sampling Techniques that
are used in planning and conducting the survey. The body of this
module describes the steps and procedures needed to plan and
complete a mail survey. 1In some instances, additional details
have been included in appendices. Where this is done, the reader
will be referred to the appropriate appendix.

Purpose

The purpose of this module is to provide the information,
instructions, and procedures required to design and conduct an
effective statewide or regional survey of businesses and

industries.

Objectives

The objectives of this mbdule are:
1. Identify the situations in which a survey of businesses and
industiries is an appropriate technique to acquire data.
2. Provide information and procedures that will allow the
reader to plan and conduct an effective statewide or regional
survey of businesses and industries.
3. Provide information and instructions on how *o develop a

valid survey instrument.
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4. Describe hcw to select a valid sample.
5. Describe the advantages and disadvantages associated with

various survey procedures.

6. Suggest how to use the survey results.

Value of Statewide and Regional Surveys
of Business and Industry

The purpose of a statewide or regional survey of business
and industry is to obtain pertinent input from employers and
employees for the imprqvement of educational programs and
services.

When administrators and program directors/managers need
information for program assessment, evaluation and decision
making, they usually go to the source. They go out into the
state or region they service to get information because that is
the best source for the required information. Although other
means of going to the source are available, a frequently used
approach is the use of a mailed survey instrument or
questionnaire. Surveys are a primary source of information.
While surveys provide timely information in response to specific
research questions, they are costly and provide less control.
The administrator or manager conducting the survey is dependent
upon the respondent's ability and willingness to provide accurate
information.

If there is any intent to infer anythiné about the
population from the data derived from the collected survey

information, appropriate sampling techniques (see sampling
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module: Selecting Appropriate Sampling Techniques), must be

used.

Planni nd Conducting a Statewide
or Regional Survey of Business and Industries

The starting point in the development of a statewide or
regional survey of businesses and industries is to identify the
objectives for the study. The best way to do this is to
determine the types of information needed to make the curriculunm,
instructional, and general program decisions being addressed.
This information can be obtained by asking teachers,
administrators, school board members, advisory group menbers, and
others concerned with your schocl system what information they
need to have. This can be accomplished by interviewing samples
of these people or by using focus-group sessions. The focus-
group technique is described in the médule, Working With Small
Groups. Another useful technique is to record the information
needed as you do program and cur.iculum revisions.

There are three basic techniques for conducting surveys:
(1)mail, (2)telephone, and (3)interview. Each of these
techniques has its inherent strengths and weaknesses as an
information-gathering process. The criteria for the selection of
one of these information-gathering techniques over another are
the type and amount of data desired, and the cost of the
information~gathering process. This module will be limited to
mail and telephone surveys. For the purpose of this High-
Technology Training Model Handbook, interviews will be addressed
separately since they can serve very specific objectives directed
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at the interviewers.

The administrator/manager conducting the survey may wish to
get hard data or knowledge from the respondents. An example
might include the number of employees by occupation, products
produced or services provided, production techniques, and
specific processes (production and/or information handling) used.
The statewide survey of businesses and industries conducted as
part of the High—Téchnology Training Model Project addressed such
topics as the types of business, the organizational structure
(single site or multiple site), and the number of employees.
Attitudinal or soft/abstract data is a second type of meaningful
informztion that includes the interest, opinion, and feelings of
the respondents.

A third kind of data is behavioral, and would include past,
present, and intended behavior. Again, the High Technology
Training Model Project's statewide business and industry survay
sought to get the respondents' opinions as to the annual
frequency with which specific areas of high-technology oriented
training were provided and the types cf assistance or help they
could use in planning, conducting and managing their
training/educational programs.

The final major type of data or information sought in
surveys, referred to as demographics, includes characteristics of
the respondents which can be used to tie the collected

information to the general population.
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Mail sSurveys

Among the most widely used information-collection
techniques, mail surveys are relatively low cost and can be self-
administered. Appendix A is the questionnaire used for the
statewide survey of businesses and industries conducted as part
of the High-Technology Training Model Project.

Advantages

Although the time required to collect data makes mail
surveys less desirable for specific applications, they do have
matched advantages.

1. Mail surveys provide the respondent a high degree of
anonymity which may be necessary for the collection of
potentially embarrassing or sensitive information.

2. Geographic dispersion and/or the accessibility of the
information sources may require the use of mailed survey
questionnaires.

3. Mail surveys are generally cheaper than telephone or
personal interviews.
Questionnaire Construction

- The construction of the survey form or questionnaire is much
more critical for mail surveys than telephone interviews. oOnce
printed and mailed, the questionnaire must clearly convey to each
respondent what. each question really means. In a questionnaire
which provides structured responses (multiple choice or scaled
ratings) as apposed to space for open-ended responses, the

provided choices should encompass all possible answers to reflect
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the respondent's response without ambiguity.

With no simple rules that assure the development of a good
questionnaire, Fay and Wallace (1987) identify the following 11
problem areas frequently associated with mail surveys.
Consideration and awareness of these problems should help one
avoid developing or using a problemed questionnaire.

1. Vocabulary. The vocabulary used must be appropriate for
the target audience. The emphasis should be simpler, more
explicit terms as opposed to difficult ones. Acronyms and
technical terms should be avoided.

2. Predictable Questions. Avoid asking specifically worded
questions to which you can predict the respondent's answer or
which can be answered as Yes or No. Such questions do not
provide meaningful information.

3. Unanswerable Questions. Questions the respondents could not
be expected to have the knowledge to answered. You coula ask
manufacturing firms in general terms the dollar value of their
annual production of "X" product but it may be inappropriate to
ask what percentage of the total state production of "X" product
their firm produces.

4, Multiple Questions. Don't ask respondents two or more

questions in a single sentence. Each question asked must be
limited to one item or concept.

5. Ambiguous Terminology. If one asked an employer how
satisfied they are with graduates from their institution the

question is ambiguous. Is the question referring to their

95

ll'os



current performance, entry level knowledge, work ethics, specific
technical skills, or is the question ceferring to the time
required for them to reach the required performance levels.

6. Sufficient Space. ' If respondents are asked to express their
opinion in response to open-ended questions, it would be
inappropriate to only give space for a. few words. This also
holds true for multiple choice questions when no space is
provided after the choice of other (_please specify).

7. Nonbipolar Adjectives. Bipclar adjectives are often used
when it is desirable to have respondents describe products or
attitudes; for example "Overall how would you rate the
satisfaction your job provides? No satisfaction . . . Totally
satisfying." The problem arises when the adjectives used, which
are to represent opposite ends of the spectrum are not Clearly
related. If fun was substituted for no satisfaction, the
respondent can not provide a reliable response.

8. Poor Choice Sets for Structured Answers. A variety of
shortcomings are possible in the answer sets used to develop a

questionnaire:

a. Omission of the choice other or don't know is a

frequent failure.

b. Inclusive sets must exhaust all possibilities while
preventing multiple selections. For example; .f respondents were
asked to indicate the number of employees with the following sets
5-20 employees, 21-50 employees, 50-99 employees, and 100 or more

employees; respondents would not have been allowed to answer less
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than five employees, and a respondent with exactly 50 employees
could be in either of two categories (21-50 or 50-99).
9. Improper Forced Choice: A frequent approach in
questionnaire development is to force respondents to choose one
alternative in a study of job training requirements (i.e., there
are apprenticeship, associate degree, and certification
requirements). A properly developed questionnaire should also
provide the respondents the probability of identifying a job
requirement category of None or Other (Specify).
10. Ascumptions about Respondents. Asking "Which of the
following skills should be stressed for our graduates?" makes
the assumption that the respondents wants graduates with specific
skills. A "None" or "Other (Specify)" category should be
provided.
11. The Interestinag Question. One of the greatest failing of
those who develop questionnaires is the asking of the interesting
but unneeded questions. If such demographic question such as the
age or political preference of the respondent is an essential
element, it should be asked. Fay and Wallace, (1987) suggest an
acid test. Layout the intended use to be made for each piece of
data to be collected. If this can not be easily done, one should
consider dropping the question.
Response

Even though the low cost of mailed surveys is an advantage,
the response rates are typically low. It is statistically

important to do everything possible to increase the response rate
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to preclude the possibility of missing data. We note in passing
some of the devices used, wit: varying degrees of success in an
effort to increase the response rate. There are no guarantees
but one might consider one or all of the following guidelines
based on Fay and Wallace (1987).

1. Preliminary letter. Use of a preliminary letter stressing
the importance of the survey, benefits, and detailing intended
use to which the information will be put.

2. Sponsorship. Presumably t'.e neutrality of the sponsor may
legitimatize the request for information.

3. Cover lLetter. The questionnaire itself should be
accompanied by a cover lettoar briefly describing the
questionnaire and the importance of response. The cover letter
must contein any administrative instructions and assurances which
are necessary. It ms normally included would direct the
respondent to use the stamped, self-address envelope provided;
and assurance of anonymity.

4. Mail Type. The manner in which the mail is used, the mail
type, may be a critical element. Are stamps or metered mail to
be used? Will the envelopes have typed addresses or will stick-
on labels be used?

5. Rewards. Many market survey experts inclose a small amount
of cash #.25 to #1.00 with the questionnaires. When the results
may be of interest to the respondents, such an offering may

increase response rates.

6. Anonymity. The sensitivity of the information requested
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will dilute the iry. ‘tance. Anonymity must be quaranteed unless
permission is re: 1est 2d and obtained to disclose any informati.un
on individual respondents.
7. Format. Neatness, clarity, and ease of completing are
important. Fay and Wallace point out that content and not form
seems to be the key factor.
8. Structure of Content. Generally the key appears to be;
(a)initially grab interest, (b)initially avoid sensitive or
difficult questions, and (c)ask for demographics last.
9. The style of juestions is reported t» affect response rate
when the questions come up against respondent bias.
Follow-Up of Non-Respondents

Mail Follow-Ubp.

One cannot be content with a single mailing to
respondents. If respondents put the questionnaire aside, a
reminder in the form of a second letter asking for cooperation is
usually sufficient. It is possible that the original
questionnaire was never received. It might be appropriate
therefore to include a questionnaire if a second follow-up letter
is necessary. If copies of the questionnaire are included in a
follow-up mailing, one runs the risk of having some respondents
sending in two or more copies of the questionnaire. To preclude
svth a problsams, some researchers code questionnaires. The
procedure used with the survays conducted as part of th. High-
Technology Training Module Projects included the use of different

box numbers in the return address. While it may be possible to
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identify individual respondents, there was no motivation to do

S0,

Telephonic Follow-Up of Non-Respondents.

If the regular follow-up procedures of non-respondents does
not net a high enough return rate--usually 70 percent or higher--
at some point it may be more productive to select a random sample
of non-respondents and try to contact them by phone. If there is
a time constraint, or if it will be extremely costly to contact
these non-respondents by phone, a smaller sample could be used.
The original survey should provide the base set of questions used
in the telephone survey. It may be necessary to reduce this set
of questions in order to make it fit within the length of time
that is appropriate for a telephone interview (10-15 minutes).

If that is the case, select the most critical questions.
Information from the telephone interviews should be processed
separately. This will allow you to contrast the results from the
follow-up of non-respondents with the results from those who
completed their mail surveys. If the reéults are similar, you
can generalize your results to the entire population surveyed.

If they are significantly different, you will need to adjust the
outcomes in order to make them reflect the characteristics and
tfeelings of the entire population.

Appendix B is a copy of the questionnaire used for the
telephone follow-up of non-respondents as part of the High-
Technology Training Model Project's statewide survey of

businesses and industries.
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T hone Surve

The popularity of telephone surveys has increased with the
with the lower relative cost and increased distribution of
services made available with WATTS lines.

The interaction afforded between the interviewer and the
interviewee provide marked advantages. First, the speed with
which data may be gathered; second, fletibility; third, improved
response rate for sensitive questicns; fourth, the timing and
sequencing of questions can be controlled, and fifth,
clarification of responses can be'obtained.

Quest.ionnaire Construction

The telephone questionnaire, as in the case of the mail
survey, must be pretested. Any problem that arises during the
pretest or the actual telephone survey itself, can be used to
refine the remaining interviews. Such modification should be
well documented to facilitate their discussion in reporting the
results.

conduct of the Survey

The interviewers must be well trainazd to conduct the
interview. The interviewer rust b~ polite, intelligible, and
neutral to the survey topics. .nterviewers can be easily
monitored by supervisors. A number of references are available

to assist in the preparation and conduct of telephone surveys.
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Data Analysis
Editing

Before analysis of the data received in the survey can
begin, it must be edited and entered. As Fay and Wallace (1987)
noted, no matte; how well the questionnaire is laid out, or how
clear the instructions, some unexplainable results will be
received. Rules must be established in the’early planning
cqncerning three groups of probiem responses; (a)returned
questionnaires with missing data, or unanswered questions,

(b) returned questionnaires with obviously incorrect, or
nonsensical responses, and (c)open-ended responses. A major set
of rules (or protocols) must be developed which will guide the
coding of responses if a statistical analysis is planned.
Entered Data

The data analysis to be used must be based on the study's
objectives. In some instances, the study's objectives will
require comparisons. For example, an objective concerned with
identifying responses by industry/business type will require a
breakout by industry. Statistically, this is referred to as
cross~tabulating. This will require pre-planned coding for data
entry and processing. Many statistical programs are available
for data analysis with this capacity. The following two points
should be considered.

1. Individuals responsible for data analysis must ensure that
the available software to be used will have the required

capacity.
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2. The clata analyst should also be asked to jointly review the
printouts.
Analysis of Data

A basic statistics book should be consulted for more indepth
information on these statistics and to explore a wide variety of
additional statistics available. One should consider consult
with a person who specializes in statistical analysis. This
individual can quickly suggest the appropriate types of
statistics and statistical analyses that would be appropriate for
your objectives. The statistical analyses used should be
understood by your audience and appropriate for the data to be
analyzed. It may be necessary for you to have more sophisticated
analyses run to address specific objectives of the survey.

Appendix C provides a brief explanation of the basin tvpes
of statistics which may be appropriate for explaining the various
types of data collected in your study. Statistics explained
include the mean, median, made, range, and standard devia.ion.

Write Report

Two major factors need to be considered when developing the
report or reports from the business and industry survey. First,
what are the characteristi~s and information needs of the
audience(s) that will receive the report? Second, what are the
objectives or purpose for undertaking the business and industry
survey?

In most situations, there will be several audiences that

will have an interest in the survey results. Administrators,
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teachers, advisory committee members, local students, and state
and regional educational agencies are typical audiences for a
business and industry survey. There is probably a core of
information that will be of interest to most, if not all, of the
audiences. Also, there will be some pieces of information that
will have special value to specific groups. Before writing any
reports, it would be a good idea to look at each of the potential
audiences and identify their primary interests and the types of
information they can process most readily. After this is done, a
specific audience can be selected and the report writing can be
initiated.

Many audiences are concerned about the outcomes of the study
and are not as interested in the details on how the study was
conducted. For these audiences, report the major outcomes first.
Place those items of greatest interest first in the report.

Write in a conversational style. A paragraph or c.wo at the end
of the report can be devoted to some of the major details of how
the survey was conducted and whe was involved in the survey.

You will probably need to do a more formal report of the
results also. The formal report should contain the following
sections: (a) Cover Page, (b, Abstract, (c) Table of Contents,
(d) Part I - Purpose and Objectives, (e) Part II - Raview of
Previous Research, (f) Part III - Survey Methodology, (g) Part IV
- Findings (Results), (h) Part V - Conclusions and

Recommendations, (i) References and (j) Appendices.
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Disseminate Results

Dissemination of the results should be made to groupr and
individuals who could benefit by learning more about. the results
of the survey. Where possible, presentations should be made to
interested groups. Visual aids that present key results are also
helpful. A brief handout that contains the major results
presented provides an effective supplement to the presentation.
(See Appendix I for sample visuals). Be sure to share the
results with teachers, counselors and administrators. Also, some
of the results may be relevant to current students. Use your
creativity to identify dissemination stratégies that will
effectively reach people who need to know about your programs.

Do not be afraid to try something different.
Implement Changes

One of the most effective ways of implementing change is to
involve the people who will need to change and make changes in
the process of identifying what modifications need to be made in
existing courses, programs and services.

Careful attention should be given to the factors and
conditions that motivate change. Behaviors that are critical to
the change process need to be reinforced. For instance, interest
in changing technology could be reinforced with travel funds to
visit area industries that are implementing new technology,
attend conferences that present new technology, and/or visit
school programs that have developed new curriculuns.

After your staff has had an opportunity to review the
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results of the business and industry survey, they should be
involved in discussion groups to identify needs and priorities.
Once this has been completed, they can help establish objectives
and select strategies to accomplish these objectives.

Resources are also a1 important part of change. Many good
ideas for new programs have been stymied by the lack of resources
to implement them. Additional funding is helpful; however,
expanding access to community resources can facilitate change. A
variety of businesses, industries, and individual talents can be
tapped with little or no cost. Talk with local business and
industry people to determine how they will help your school.

Often the plan for change gets hung up with the barriers.

It is important to identify the objectives, where you need to be,
for your programs. After this has been done, brainstorm ways to
achieve those goals. Do not let the barriers or problems
interfere with the brainstorming process. They can always be

factored into your planning later.

106

16



References

Baxrtz, A.E. (1971). Basic descriptive statistics. 4th Ed.

Minneapolis: Burgess Publishing Co.

Gay, L.R. (1981). Educational research: Competencies for
analysis and application. Columbus: Merrill Publishing Co.

Dillman, D.A. (1978). Majl and telephone surveys: The total

design method. New York: Wiley.

Fay, C.H. and Wallace, M.J., Jr. (1987) Research-based decisions.
New York: Random House.

Fink, A. and Kosecoff, J. (1985). How to conduct survevs: A

step-by-step quide. Newbury Park, CA: Sage Publications.

Frey, J.H. (1989). Survey research by telephone. Newbury park,
CA: Sage Publications.

Warwick, D.P. and Lininger, C.A. (1975). The _sample survey:
Theory and practice. New York: McGraw-Hill Book Co.

107

1i7




APPENDIX A

Business/Industry Training Survey
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UNIVERSITY Ok WISCONSIN

CVTAE
CENTER FOR VOCATIONAL, TECHNICAL AMI ALt ! EDUATION
715-232-1382

MENOMONIE WISCONSIN 5475
July 27, 1989

Dear Colleaque:

As of this date we have not received your Business/Industry Training
Survey. Enclosed we have included another copy of this survey. your
experiences and perceptions will provide valuable input into our
research project. Please take ten minutes of your time to complete
the survey and return it to us by August 7, 1989.

New technology skills and competencies in our work force have created
a need for improved educational and training programs at all levels.
Information on the types of training you and your company are
currently doing and planning for will be very helpful in identifying
new content for post-secondary and secondary education programs. your
responses will also help to identify areas in which Wisconsin's
vocational-technical colleges and universities can help meet your
training needs. The survey also provides an opportunity for you to
identify the types of assistance that would be helpful to you in
providing training for your workers and any training related problems
your company may be experiencing.

The results of this survey will be used in developing a training
system model that focuses on helping companies identify their training
needs and determining the new competencies which should be included in
post-secondary and secondary educational progranmns.

All responses will be kept anonymous. Responses will be analyzed by
computer and summary tables prepared for our reports.

If you would like to have a copy of the results of this survey and
more information on the High-Tech Project, there is space for you to

place your name and address at the end of the survey instrument, or
you may send your name and address in a separate lett=r.

Your participation in this research effort is sincerely appreciated.

Sincerely yours,

Orville Nelson, Director ' Tim Mero, Research Associate
High-Tech Training Project High-Tech Training Project
CVTAE, UW-Stout CVTAE, UW-Stout
218 Applied Arts Building 218 Applied Arts Building
Menomonie, WI 54751 Menomonie, T 54751
1C9 .
1{9

UNIVERSITY OF WISCONSIN-STOUT IS AN EQUAL OPPORTUNITY AND AFFIRMATIVE ACTION UNIVERSITY.




CVTAE/UW-STOUT BUSINESS/INDUSTRY TRAINING SURVEY 5/89
7321

Please answer the following questions and statements as they relate to your companies'
training activities and needs.

1-36. A list of training areas or topics is given below. Please review each area and
indicate how frequently training was provided for your employees during the past two
years. Circle your answer. Leave column 6 blank at this time.

FREQUENCY OF TRAINING

1 ~ No Training = NONE
2 - No Regular Schedule = NRS
3 - Annually = AN
4 - Monthly/Quarterly = M/Q
$ - Continuously = C
FREQUENCY OF TRAINING
AREA OF TRAINING NONE NRS AN M/Q C
1 2 3 4 5 6
1-2, Quality (Quality Mgmt., SPC, etc).......c.iveiunnnnn 1 2 3 4 5 .
3-4. Participatory Management (Self Managin{ Teams).......1 2 3 4 5 L
§-6. Problem Solving/Decision Making/Thinking Skills......1 2 3 4 5 .
7-8. International Marketing/Global Market Place..........1 2 3 4 5 —
9-10. Automated Manufacturing (CAM, Robotics, etc).........1 2 3 4 5 -
11-12. Computer Assisted Design (CAD).......ce0eveveeeecaaesl 2 3 4 5 -
13-14. Electronics...ccciviveeitieiesscssscsnsssssosnsssnnnsal 2 3 4 5 .
55—16; Flexible Mfg. Cells/ Group Technology/JIT/etc........1 2 3 4 5 -
17-18. Other Specific Technical Training.......cc00000eueeeel 2 3 4 3 -
19-20. Basic Literacy (Reading, Math, Communications).......1 2 3 4 5 -
21-22. Train The Trainer.......coceeiivienenceecsnccsessnnssl 2 3 4 5 -
23-24. ‘Career Planning/Huuan.Resource Development...........1 2 3 4. 5 —
25-26. Human Relations Skills...f...........................1 2 3 4 5 -
27-28. Computer Usage....................................;4.1 2 3 4 5 -
29~-30. Artificial Intelligence.......cciiveiieiieinnnnnneeeal 2 3 4 5 -
31-32. Automated Office SystemS.......ccecveeevcoansssscsnsel 2 3 4 5 -
33-34. Other (List) 1 2 38 & 5 __
35-36. Other (List) '1 2 3 4 5 —_—

317. Please go back and place a check mark (v) in column 6 after each area/topic in /1\
which you plan to offer training in the next twelve months.

19
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38-44. What type(s) of help could you use for planning, conducting and managing your
training/educational program? Check all that apply.

(38). ____ Needs Assessment (Identify Training Needs)

(39). ______ Designing And Developing Training Mcterials

(40). _____ Planning Training Courses

(41). _____ ldentifying Qualified Instructors For Our Training Courses
(42). | _______ Assistance With Conducting and Managing Training Courses.
(43). ______ Evaluating The Effects and Outcomes Of Our Training Courses
(44). _____ Other

45. What Other Needs Or Problems Do You Have Related To Training?

46. Type of Business (Check One): 47. If you are a Training Director/Human
Resources Director or other individual

(1) ___ Agriculture, Mining, Energy, designated as responsible for training,
Construction please check your appropriate title below

(2) ___ Broadcasting, Publishing, (only one check):

. Advertising

(38) ___ Finance, Insurance, Banking, (1) ___ Training Director
Real Estate (2) ___ Human Resources Direct-r

(4) ___ Health, Medical Services (3) ___ Personnel Director

(5) ___ Hotel, Restaurant (4) ___ other (Please specify):

(6) ___ Marufacturing

(7) ___ Retail, Wholesale (5) ___ We do not have anyone designated

(8) ___ Transportation, Utilities, as being responsible for training
Communications

(9) ___ Other (Please Specify):

48. Organizational Structure: 49. Number of Employees (WI only):

(1) ___ Single location business (1) __ 1- 19

(2) ___ Multiple location business (2) ___ 20 - 99
(Within WI only) ' (3) ___. 100 - 499

(3) ___ Multiple location business (4) ___

500+
(Some sites outside of WI) :

If you would like a copy of the results of this survey study, please indicate this and print
your name and address in the space below:

Name Title

Address City ' State iip

Please return the survey in the enclosed envelope. Thank you for your time and input.
Orville Nelson, Director
High Tech Training Project

CVTAE, UW-Stout
218 Applied Arts Building

Menomonje, WI 54751
(715) 232-1362
121
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CVTAE /UK-STOUT BUSINESS/INDUSTRY TRAINING SURVEY 9/89

Two copies of a survey were mailed to your business/firm, one during June and the

other during August. Since wr did not receive your response, may I have a few rminutes
of your time?

This survey is part of research being conducted to identify competencies where
emphasis must be placed in the secondary and postsecondary schools to prepare
individuals with ti:e competencies needed by business and industry.

I have five general questions I would 1ike to ask concerning the training conducted
by your business or firm.

1. Was training provided to employees during the past year?
yes no

S————— r——————

2. In what areas or on what topics was the training provided?

3. What was the training frequency?

__None  __No. Reg. Sch. __Annual _ Mon/Qtrly ._ Continuously

4. In what area or topics do you plan to offer training within/during .the next
twelve months? -

I have four additional questions concerning your business or firm.

5. What type of business is it?

6. What is the appropriate title for the individual designated as responsible for

training? '

7. Organizational Structure: 8. Number of Employees (WI only)
(a) __Single location business (a) . 1- 19
(b) Multiple location business (b) 20 99

T (Within WI only)

(¢) __ 100 - 499
(d) ___Muitiple location business
(Some sites. outside of WI) (d) ___ 500

or more

Firm Phone#

123
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Basic Descriptive statistics

Mean. The mean can be used to identify the typical response
on a scale that has equal response units. For instance, the
average number of employees would be an appropriate application
of the mean. If a likert type rating scale format is used to
evaluate certain or services programs provided by your school
program, the average response would be a way of determining the
level of satisfaction with each characteristic.

Median. Another measure of typical value is the median.

The median is the point at which one-half of the responses are
above and one-half of the responses are below. It can be used in
situations where the response intervals are not of equal vaiue.
For example, the median level of educatior. '.” mployees would be
an appropriate application of this stati..:: when the survey
question asks for the highest degree or level completed.

Mode. The mode is the .hird statistic used to reflect
typical value. It is the response choice selected most
frequently. The mode is useful in situations where the responses
to a question are categorical and are on a continuum or scale.
For instance, the mode would be the appropriate statistical
measure for reporting tne city, county, region, or area in which
most of your responding businesses or industries are located.

Range. In some ins*tances it is desirable to report the
variability in the responses as well. The range is probably the
most commonly used measure of variability. The range of the

numpber of employees for example, may be as interesting as the
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average annual sales. People hear and see the ranges in
temperatures each day as they view the weather news on TV. They
glso have an opportunity to experience the variations in
temperature during the day and thus have a sense of what this
variability means. The range is the difference between the
largest and the smallest valuves. To illustrate this, suppose
that the number of employees reported had a high value of 5,400
and low value of six employees. With a range in the number of
employees of 5,394, the indication is a wide range in the number
of employees for the businesses and industries in the sample.

Stand Deviation. Another measure of variability, the

standard deviation, is an indicator of the degree to which
individual values vary from the mean of the total set of values.
The standard deviation has a more complex formula than any of the
statistics mentioned so far. Typically it would be calculated by
computer. A standard deviation of zero indicates that there is
no variability, in other words, thatlall of the values are the
same. As values spread out from the mean, standard deviation

will become larger.
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Corporate Distribution

Agriculture, Mining, Energy, Construction 9%
Broadcasting, Publishing, Advertising 0%
Finance, Insurance, Banking, Real Estate 1%

Health, Medical Services 4%

Hotel, Restaurant 0%

Manufacturing 76%

Retail, Wholesale 6%

Transportation, Utilities, Communication O%

Other 4%
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B/I Statewide Traihing Survey

o mﬂhwmhwﬁwiﬁdiﬂﬂ!m" SRR i Do “ - LA

Demographics: Number of Employees
LA \

Number of Employees (W1 only) Fall 1989

500+

0% 10% 20% 30% 40%

Bl Sample of Non-respondents (nn=35)
Respondents (n=67)




B/l Statewide Training Survey
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Demographics: Osganizational Btructure

Fall 1989

Single Location Business [l
Multiple Locations (Some outside WI) .

Multiple Locations (Within Wi) (8
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B/I Statewide Training Survey

o ..mmmm—};“ lelml Related Trai ing I
survey

n = 67 Return 24% Fall 1989

Frequency of training they provided to employees during the
last two years, and training projected for the next 12 months

During Past Two Years

. . No . Du?mg

y I ' y I ' n n No . Monthly/| Contin-
ype Of ral 1 g Training Regu} ar { Annually Quarterly | uously Next 12
Training Months

Quality (Quality Mgmt., SPC, etc.) 7% 6% 45%

Particapatory Management (Self Managing Teams 10% 4% 15% 30%

Problem Solving/Decision Making/Thinking SkillJ; 9% 13% 18% 37%

4% 3%

International Marketing/Global Market Placq:

Automated Manufacturing (CAM, Robotics, etc.)} 9% 4% 19%

Computer Aided Design (CAD) 4% 4% 18%

Electronicy: 4% 7% 16%
Flexible Mfg. Cells/Group Technology /JIT/etc. 3% 1% 7% 19%
39 wd  nd 284

Other Specfic Technical Trainingl

Basic Literacy (Reading, Math, Comminications 4% 3% 129

Train The Trainell 6% 6% 4%  18%
Career Planning/Human Resource Developmeni 19 6% 4% 15%
Human Relations Skill 9% sl 109 36%

Computer Usage 3% 4% 27% 371%
Artifical Intelligence- .- 81 1%
16 Automated Office Sy_stemsi 549 25% 3% 9% 10%




B/l Statewide Training Survey

Designated Responsibility for Traming

'

Fall 1989

NO One e e 2R

Department Head, Supervisor

: 7
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B/l Statewide Training Survey
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Interest in External Training Assistance

n =67 Return 24%  Fall 1989

Types of help respondents would use for
planning, conducting, and managing
Training/Education Program.

Designing & Developing ¢
Training Materials

Planning Training Courses 5

Needs Assessment
(Identify Training Needs)

Identifying Qualified Instructors

for Training Courses
Evaluating the Effects & Outcomes

of Our Training Courses

Assistance With Conducting and
Managing Training Courses |

- 4
0% 10% 20% 30% 40% 50%

1 3 3
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HIGH-TECHNOLOGY TRAINING
MODEL MODULE

Planning and Conducting an Interview
Survey of Representatives of,
Businesses and Industries

Developed as a part of the High-Technology
Training Model for Rural Based Business and
Industry, Technical colleges and Local and State :
Educational Zgencies under Grant No. V199A90151.

Prepared by:
J. Timothy Mero
Center for Vocational, Technical and
Adult Education, University of Wisconsin-Stout
Menomonie, WI 54751
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PLANNING AND CONDUCTING AN
INTERVIEW SURVEY OF
REPRESENTATIVES OF BUSINESSES AND INDUSTRIES
Introduction

This module describes the procedures and actions required to
plan and conduct an interview survey of reprasentatives of
businesses and industries. 1In some instances, the reader is
referred to other modules that should be used in planning and
conducting an interview. The body of this module describes the
procedures and considerations needed to plan and complete a
interview survey. In some instances, examples have been included
in appendices. Where this is done, the reader will be referred
to the appropriate appendix.

Burpose

The purpose of this module is to provide the information,
procedures and considerations required to design and conduct an
effective interview survey of representatives of businesses and
industries.

Objectives

The objectives of this module are:
1. Identify the situations in which an interview survey of
representatives of businesses and industries is an appropriate
technique to acquire data.
2. Provide procedures and considerations that will allow the
reader to plan and conduct an effective interview survey of

representatives of businesses and industries.

3. Provide information and instructions on how to develop a
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valid interview survey instrument.
4. Describe the advantages and disadvantages associated with
interview survey procedures.

5. Suggest how to use the survey results,

Value of Interview Surveys of
Representatives of Business and Industry

From an educational perspective, the purpose of a interview
survey of representatives of business and industry is to obtain
pertinent input from employers and employees for the improvement
of educational programs and services.

When administrators and program directors/managers need
information for program ar'.~ssment. evaluation and decision
making, they usually go to the source. One procedure frequently
used is to survey representatives of businesses and industries to
obtain information because they are the best available.source Ior
the required information. Surveys frequently serve as the
primary means of gathering the required information. While
surveys can provide timely information in response to specific
research questions, they can also be costly and frequently
provide less control. 1In each of the survey techniques, the
administrator or manager conducting the survey is dependent upon
the respondent's ability and willingness to provide accurate
information. Regardless of the type of survey used, the basic
purpose is to develop the necessary information upon which to
base decisions.

The interview survey is the survey technique of choice if
the gathering of informatibn will be enhanced by its unique
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characteristics. Fay and Wallace (1987) point out that managers
make more use of personal interviews as a survey techniques than
is commonly thought. According to Fay and Wallace (1987), the
interview survey technique is well suited to handle: (a) lengthy
« 1d/or complex subjects, and (b) were the data received might
suggest the need to pursue a more detailed, indepth line of
questioning. The interaction which takes place during the
conduct of the interview along with the interviewer's akility to
respond to various stimuli frequently results in a richer set of
data than can be obtained using other survey techniques.

The interview surveys of representatives of local businesses
and industries conducted by the educators participating in the
High-Techhology Training Model Project was considered to be a key
element in the overall suvccess of that project. Building on the
unique advantages of the interview survey technique, the
interview surveys afforded the opportunity and impetus for the
participating educators to: (a) become more familiar with the
extent to which local businesses and industries are adopting and
applying new, high-technologies, (b) assess the applicability of
their respective curriculums, and (c) identify changing skill and
competency requirements relative to new, high-technologies.

The interview survey of local businesses and industries by
the participating educato.s had specific value. First, it
facilitated the movement of the participants out of their
familiar, and very comfortable classroom, and out into the

unfamiliar, ever~changing world of work. Second, the required
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interviews encourage articulation between educators and
representatives from local businesses and industries. It is one
thiny to educate students and provide them a laundry list of
competencies from which they can draw at some future date. It is
quite a different thing for educators to have first hand
knowledge and be able to explain how the particular competencies
are being applied. Third, the development of an awareness among
the participants of the new, or high-technology in use within
their local area. Fourth, the identification of the new
technology applications anticipated over the next three to five
years. Fifth, the identification of the new skills or
competencies employees will need, now and in the near future in
response to the adoption and application of new, high-
technologies. 8Sixth, the identification of additional entry-
level skills graduates from the interviewer's school will need.
The intent was to hav: the participating educators identify
additional competency needs for the purpose of curriculum
development. For the purposes of the High-Technology Training
Model Project, no attempt was made to differentiate between the
skills identified by secondary and postsecondary educators as
interviewers. The intent was to identify the skills and
competencies without attempting to discern at which educational
level they should be taught. The final value was determining the
level of involvement of local businesses and industries, and

schools.

If there is any intent to infer anything about the local
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business and industries based on the interview survey sample
population and the collected set of data, one must ensure that

the requisite sampling techniques are employed. The module

entitled: Selecting Appropriate Sampling Techniques and
Determining Valid Sample Sizes, provides a general discussion of

sampling techniques considered appropriate for the analysis of

the accumulated data for the purpose of up-dating curriculum.

Planning and Conducting an Interview
Survey of Representative: of Local
Businesses and Industries

There are three basic techniques for conducting surveys:
(1) mail, (2) telephorie, and (3) interview. Each of these
techniques has its inherent strengths and weaknesses as an
information-gathering process. Criteria for the selection of one
of these information-gathering techniques over another are the
type and amount of data desired, the availability of a target
population, and the cost of the information-gathering process.

This module will be limited to ihterview surveys, some time
referred to as one-on-one or personal interviews. For the
purpose of this High-Technology Training Model Handbook, mail and
telephone survey are addressed in the module titled: Planning
and Conducting a Statewide or Regional Survey of Business and
Industries.

The admi) istrator/manager responsible for the coordination
or conduct of the survey must establish the goal(s) for the
interview survey. The survey's purpose and objectives will be

based on the established goals and form the corner stone for the
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surveys design, development, conduct, and the analysis of the
accumulated data.

In the case of interview surveys, there are two distinct
goals the survey can serve. First, and most obvious, as noteda by
Fay and Wallace (1987), is the development of the needed data
which may serve as the basis for decision making. Second, and
less obvious, is the experience and exposure provided co the
interviewer(s) who has (have) interaction with the respondents
and other persons or stimuli during the conduct of the interview.
This is espe:ially true when the interviews are conducted on
site, at the business or industry.

In the case of the High-Technology Training Model Project,
the 103 interviews of representatives of local business and
industry were conducted by the 45 participating educators. The
interview survey was a key element in achieving the project's
goal of bringing business and industry, and education together to
identify new competencies and skills needed by entry-level
employees. The goal was not to generate or conduct occupation
task analysis. The following five, broad objectives were
established for that interview survey of representatives of local
businesses and industries.

1. Get the participating educators out of the classroom, their
academic environment and conducting on-site visits of local
business and industries.

2. Encourage articulation between educators and representative

of local businesses and industries.
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3. Develop an awareness, on the part of the participating
educators, of the new or high-technology currently in use by
local businefses and industries.
4. Identifibation of the new technology application that local
businesses and industries anticipate adopting within the next
three to five years.
5. Identification of the changing competency and skill
requirements associated with the high technologies for current
employees and new entry-level employees.
Advantages

Apart from the high cost of transportation, which may be
geographically restricting and preclude using a widely dispersed
sample, interview surveys have many advantages. According to
Jaeger (1988), some survey research..s consider the selection of
any of the alternative survey methods as being totally
unacceptable. The following advantages of the interview survey
are frequently noted.
1. The interviewer can provide clarification or any survey
question the respondent does not understand or misinterprets.
2. The interviewer has the opportunity to ask additional
questions to clarify a respondent's answer (Jaeger 1988).
3. The interviewer can respond to answers --data-- received by
probing with a further line of guestioning (Jaeger, 1988; Fay and

Wallace, 1987).

4. The interviewer has visual contact with the respondent.
5. The interviewer can observe the respondent's environment
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which can be an important factor (Jaeger, 1988).

6. The interviewer, if properly trained, can react to the
respondent's body language which may indicate the respondent's
willingness to respond, understanding of the question., and if the
respondent actually has more to offer (Jaeger, 1988).

7. It is possible to have much less structure in an interview
survey (Fay and Wallace, 1987).

8. The interviewer can incorporate visual aids, samples and
other materials to elicit responses from the respondent (Jaeger,
1988) .

9. The total interaction which take place between the

 interviewer, respondent, and other persons or stimuli “an result

in a much richer set of data.
10. The rate of respondent cooperation is generally much higher
with interview surveys than other survey techniques (Jaeger
1988).
11. The interview provides the interviewer with the opportunity
to assess the respondents environment as a response factor.
Interview Guide

Survey developers agree that in order to obtain
standardized, comparable data fr.. each respondent and each
interviewer; each interviewer must have a written interview guide
containing the questions. The guide must indicate "the questions
to be asked and ir what order, and what additional prompting or

probing is permitted" (Gay, 1981, p.166).
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1. Each question must be clear and unambiquous (Jaeger, 1987;
Gay, 1981).
2. Gay (1981) points out that although ir. .erview surveys are
generally less structured and therefore involve less structured
- questions. The use of a semistructured question format is
usually appropriate. In a semistructured question format, the
interviewer asks a structured question, normally limiting the
interviewee's response; then follows with a clarifying
unstructured, or open-ended question. Gay (1981) suggests that
the interviewee's response to unstructured questions provide
explanation and understanding for their response to the
corresponding restricted cuestion.
3. Each question must relate to a specific objective of the
study (Jaeger 1988; Gay, 1981). ’
4. Interviews should be just as brief as possible (nay, 1981).
5. The use of leading questions should be avoided (Gay, 1981).
6. Keep the vocabulary level in the questionnaire appropriate
for your sample population and as low as possible without being
insulting (Jaeger, 1988).
7. Avoid the use of specialized jargon and acronyms. If there
is no alternative, ensure that such terms are clarified (Jaeger,
1988).

Appendix A contains a copy of the questionnaire developed
for interview of representatives of local businesses and
industries by the educators participating in the High-Technology

Training Model Project. One must keep in mind that the purpose
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of that interview survey was as much for the education and
development of the educators conducting the interview, as it was
for the accumulation of the needed data.

Gay (1981) clearly points out the importance of properly
training each interviewer to conduct the interview and the impact
such training can have on producing standardized results.
Effective communication, therefore, is a critical element.

The interview must start on the right foot. Before the
first formal question is asked, sufficient time must be spent
establishing the necessary rapport, explaining the purpose of the
interview and study, and assuring the strict confidentiality of
all responses.

As the interview continues the interviewer must remain alert
and let the respondent's reanctions quide the interview.

Recording the Data

Interviews lend themselves to mechanical recording with the
use of any number of audio recording devices or manual recording
by the interviewers. 1If the interviewer is to manually record
responses, the interview guide must provide adequate space after
each question. The responses may be recorded as the interview
progresses or shortly after the interview is completed. Although
there are advantages to each recording method, the use of a
'mechanical recorder is recommended whenever possible. Mechanical
recordings are considered to be more efficient and more

objective.
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Pretesting

| While Fay and Wallace (1987) indicate that "personal
interviews may regquire less pretesting" (p.131), Gay (1981)
recommends that the interview guide, interview procedures, and
the analysis procedures all be tried out before the actual study
hegins: and that the pretest sample be from or representative of
the survey population.

In the case of the High-Technology Training Model project,
four staff members participated in not less than seven interviews
to pretest all el:ments of the interview survey. The staff
trained tie 43 participating educators who in turn conducted the
103 interviews which comprised the survey. It should also be
noted that over one-third of the interviews were conducted as
tean interviews by two to three interviewérs. In those
situations one interviewer functioned as the primary interviewer
actually conducting the interview while the other interview team
wembers functioned as observers and recorders.

Data Analysis

Editing

Before analysis of the data received in the survey can
begin, it must be edited and entered. As Fay and Wallace (1987)
noted, no matter how well the interview guide and the questions
are laid out, or how well the interviewer(s) is trained, some
unexplainable results will be received. Jaeger (1988) as well as
Fay and Wallace (1987) point out the necessity for establishing

detailed decision rules (or protocol) for the interpretation and
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coding of responses. This is particularly important in the case
of the unstructured, open-ended questions. The key problem as
Fay and Wallace point out is "false or misleading information"
(1987, p.131). Jaeger (1988) stresses the importance of being
able to assign each response to one (and only one) category. The
decision rules must insure that all categories are exhaustive and
mutually exclusive. This may necessitate including such
categories as miscellaneous and does not apply.
Entered Data |

The data analysis to be used must be based on the study's
objectives. 1In some instances, the study's objectives will
require comparisons. For example, an objective concerned with
identifying responses by industry/business type will require a
breakout by industry. Statistically, this is referred to as
cross-tabulating. This will require pre-planned coding for data
entry and processing. Many statistical programs are available
for data analysis with this capacity. The following two points
should be considered.
1. Individuals responsible for data analysis must ensure that
the available software to be used will have the required
capacity.
2. The data analyst should also be asked to jointly review the
printouts.
Analysis of Data

A basic statistics book should be consulted for more indepth

information on these statistics and to explore a wide variety of
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additional statistics available. One should consider consult
with a person who specializes in statistical analysis. This
individual can quickly suggest the appropriate types of
statistics and statistical analyses that would be appropriate for
your objectives. The statistical analyses used should be
understood by your audience and appropriate for the data to be
analyzed. It may be necessary for you to have more sophisticatecd
analyses run to address specific objectives of the survey.

Write Report

Two major factors need to be considered when developing the
report or reports from the business and industry survey. First,
what are the characteristics and information needs of the
audience(s) that will receive the report? Second, what are the
objectives or purposes for undertaking the survey of |
representatives of local business and industry survey?

In most situations, there will be several audiences that
will have an interest in the survey results. Administrators,
teachers, advisory committee members, local students, and state
and regional educational agencies are typical audiences for a
business and industry survey. There is probably a core of
information that will be of interest to most,if not all, of the
audiences. Also, there will be some pieces of information that
will have special value to specific groups. Before writing any
reports, it would be a good idea to look at each of the potential
auvdiences and identify their primary interests and the types of

information they can process most readily. After this is done, a
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specific audience can be selected and the report writing can be
initiated.

Many audiences are concerned about the outcomes of the study
and are not as interested in the details on how the study was
conducted. For these audiences, report the major outcomes first.
Place those items of greatest interest first ‘a2 the report.

Write in a conversational style. A paragraph or two at the end
of the report can be devoted to some of the major details of how
the survey was conducted and who was involved in the survey.

You will probably need to do a more formal report of the
results also. The formal report should contain the following
sections: (a) Cover page, (b) Abstract, (c) Table of Contents,
(d) Part I - Purpose and Objectives, (e) Part II - Review of
Previous Research, (f) Part III - Survey Methodology, (g) part IV
- Findings (Results), (h) Part V - Conclusions and
Recommendations, (i) References and (j) Appendices.

Disseminate Results

Dissemination of the results should be made to groups and
individuals who could benefit by learning more about the results
of the survey. Where i -~ .ble, presentations should be made to
interested groups. Visual aids that present key results are
also helpful. A brief handout that contains the majof results
presented provides and effective supplement to the presentation.
Be sure to share the results with teachers, counselors and
administrators. Also, some of the results may be relevant to

current students. Use your creativity to identify dissemination
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strategies that will effectively reach people who need to know
about your programs. Do not be afraid to try something
different.

Appendix B is presented as an example of reporting of
significant findings ..d conclusions from an interview survey of
representatives of local businesses and industries. The
interview survey was conducted as part of the High-Technology
Training Model Project, and the data was collected using the
interview guide contained in Appendix A.

Appendix C contains copies of selected briefing charts
developed based on the analysis of data resulting from the High-
Technology Training Model Projects interview survey of
representatives of local businesses and industries. The briefing
charts are presented as examples and include: (1) the corporate
distribution of the businesses and industries surveyed, (2) the
corporate size, (3) new technologies currently used and/or
planned during the next 3-5 years (only technologies with a
combined use/need of 15% or more are shown), (4) new skills and
competencies current and/or entry level employees need, (5)
anticipated sources for new technology related skills training,
(6) current or willingness of local businesses and industries to
work with local schools, and (7) the willingness of local
businesses and industries to provide intern experiences for

teachers.
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Implement Changes

One of the most effective ways of implementing change is to
involve the people who will need to change and make changes in
the process of identiifying what modifications need to be made in
existing courses, programs and services. It was for that
specific reason that all 45 of the educators participating in the
High-Technology Training Model Project were required to
participate as an interviewer in the interview survey of
representatives of local businesses and industries. There was no
outside source who came into their classrooms with a new bag of
tricks and all the answers. The resulting data is theirs. By
involving the educators in the development of the data, they
willingly accepted the results, and were able to implement
curriculum changes in their courses based on that data.

After your staff has had an opportunity to review the
results of the business and industry, interview survey of
representatives, they should be involved in discussion groups to
identify needs and priorities. oOnce this has been completed,
they can help establish objectives and select strategies to
accompl *»n these objective.

Often the plan for change gets hung up with the barriers.

It is important to identify the objectives and where your program
need to be. After this has been done, brainstorm ways to achieve
those goals. Do not let the barriers or problems interfer~ with

the brainstorming process. They can always be factored into your

planning later.
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APPENDIX A

High-Technology Training Model Projects'
B/I Interview Questionnaire
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HIGH TECHNOLOGY TRAINING MODEL PROJECT CVTAE
3/2/89

B/I INTERVIEW SUKRVEY

pirections: Interview three to five people in local businesses or industries.
If possible, select B/['s that employ your graduates. Record the major
comments on this form. You may want to ask other questions as well.

Bus iness/Industry Date

Address city Zip

person(s) Interviewed:

Interviewer:

1. What are your major products/services? (If you already know, then go to
question 2).

2. How many people do you employ in this city or county?

3. What new technology are you using in your company? (New technology -
equipment, processes, uanagement techniques, etc.)

4. What new technology are you planning to use in the next 3 - 5 years?

5. What new skills or competencies do your employees need?

6. How are these skills/competencies develeped? (ie. the skills listed in
4).

o 194 104
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B6/1 I[r.terview durvey

7. What additional skills do graduates from our schoal need as they start
work with your company? (If possible, refer to a specific graduate or
graduates from your school who have worked at this company) .

8. Ask how they work with local schools. Some examples are given below:
a. Serve on advisory committees
b. Teach a course(s)
c. Provide visiting speakers
d. Provide cooperative education work sites
e. Provide work experiences for students
f. Provide summer work experience for teachers
g. Provide shadowing experiences for students
h. Host student tours/field trips

i. Other

9. If they do not do any of the activities listed in eight, ask if they
would be interested in participating in one or more of these.

10. Would your company be willing to serve as an intern site for a
teacher this summer? (ie. Provide paid work experiences or opportunities
to shadow/observe in the company).

s |
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 APPENDIX B

Reported Findings and Conclusions of the

High~-Technology Training Model Projects'

Interview Survey of Representatives of
Local Business and Industries
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Reported Significant Findings and Conclusjons
for the Interview Survey of Representative
of Local Business and Industries

Significant Findings

1. In rural West Central Wisconsin, 60.2% of the businesses and
industries surveyed manufactured a product using raw stock
material and/or assembled components to produce a product.

2. Within rural West Central Wisconsin, 77% of the businesses
and industries surveyed were small business. A small
business is statistically defined Lased on the 10th Annual
Grant Thornton Manufacturing Climate Study, which classifies
a small business as one with less than 500 employees.

3. Based on the cumulative response to questions 3 and 4,
respondents reported the cumulative results for new
technologies currently in use or planned to use in the next

3-5 years.

New Current Planned Combined

Technology Use(%) _Use(%) Use(%)

Production |
CAD/CAE 40 31 71
CAM 22 23 55

NC 9 11 20
CNC 36 20 56
Robotics/machine centers 28 21 49
Jigs & fixtures 16 21 37
Flexible manufacturing 5 21 26

(cell/system)
Laser cutting & control 18 | 18 36
Alternative materials 15 12 27
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New current Planned Combined

Technolody _Use(%) Use(%) Use (%)
Quality
Lasers (measurement) 7 8 15
Production/product testing 16 18 34
MRP II 6 | 8 15
Electronics 10 5 15

Material Control

JIT 16 8 24
Optical scanning/coding 27 19 46
Distribution 11 11 22
Zomputerized inventory 13 10 23
Business

Word processing 15 ' 6 21
Information storage/retrieval 15 8 23
Communications

Electronic mail/FAX 15 15 30
Telecommunication 16 10 26
Data link (networking) 16 13 29

Computer Microprocessor

Applications 35 21 56

Scheduling (personnel/product) 12 3 15

Personal computers 19 3 22

Billing 14 2 16

Accounting 7 8 15

On-line applications 13 8 21
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New Current Planned Combined

Technology Use(%) ~Use(¥) _ Use(%)
Personal computers 13 3 NS 22
Billing 14 2 16
Account i:;g K 8 15
On-j ine applicutlions 13 8 21

Agdvance Technology 11 8 19

4, Fased on the combined respenses to questions 5 and 7, the
respoudents czported the cumulative need for new skills or

col weenclies cusren’ employees and new entry level employees

Ao o dd ¢
Employees
Combined
New Entry New Skill
Additienal skills/ Current Level Requirements
Competennics 3 % %
Comyutexr Appiications
General 7 27 34
Published/special
designed software 38 9 47
Manage array of
activities 20 0 20
Control machine software 19 6 25
Programming 11 0 11
Data management 16 0 16
Conputer
Bperator Skills 40 0 &0
Keyboarding 16 16
149




Combined

New Entry New Skill
Additional Skills/ current Level Requirements
Competencies 3 % %
Math
Applied 21 29 50
Basic 16 27 43
Advanced 7 7 14
Keyboarding 16 16
Thinking Skills,Problem Solving
Critical ithinking/ :
reasoning 16 25 41
Troubleshooting/problem
solving 27 43 70
Communications |
General 8 i3 21
Oral 19 31 50
Visual/reading 26 27 53
Writing 9 30 39
Technical
Literacy 27 23 50
Proficiency 48 26 74
Applications 0 16 16
New manufacturing
processes 0 15 15
Mechanical background 0 21 21
Techniques 0 14 14
Certification 1 0 | 1
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Combined

New Entry New Skill
Additional Skills/ Current Level Requirements
Competencies % % %
Work Ethics
General 0 10 10

o
(o]
©O

Attendance/punctuality

Cooperation 2 5 7
Self management ' 0 14 14
Time management 0 16 16
Developmental

Attitudes 15 26 41
Common sense 2 6 8
Creativity 0 13 13
Comprehension 0 3 3
Dexterity 0 4 4
Follow instructions 0 10 10
Inquisitiveness 0 6 6
Interviewing 0 2 2
Know how to learn 10 14 24
Physical strength | 0 2 2
Resume writing 0 1 1
Spatial 0 14 14
Self confidence 0 14 14
Willingness to learn 0 9 9
Adaptation to change 15 0 15
Self motivation 8 0 8
Electronics 42 12 54
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4. When asked how the new skills and competencies current
employees need are developed, respondents indicated the

following major sources:

Source k3
a. Technical Colleges 64
b. In-plant (informal) 63
c. In-plant (formal) 62
d. Vender/Manufacturer 27
e. University (Scheduled Courses) 24
f. Secondary School 21
g. Prior Experience 18
h. Tuition Reimbursement 16

(source not specified)

i. Seminars 12
j. Workshops, Shows, Conferences 9
k. Manuals 9
l. Corporate Out Of Plant 6
m. Consultants : 6
n. Apprenticeships 6
0. Professional Organizations 2
p. Customized Training 2

5. Respondents indicated positive willingness to work with
local schools by (1) providing tours - 78%, (2) serving
on advisory committees - 69%, (3) providing speakers -
65%, (4) providing student work experiences - 62%, (5)
providing a Co-op educational work site - 41%, (6)
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providing a shadow experience for students - 363%, (7)
providing n summer work experience for teachers - 35%,

(8) teaching a course - 34%.

Conclusions

1. The responding businesses and industries did not downgrade
or de-emphasize the current curriculum efforts and requirements.
The findings simply identify additional skill and competencies
which should be emphasized to provide graduates with the high-
technology related skills and competencies necessary for
successful employment in a changing, technology driven work
environment.

2. The finding emphasized those skill and competencies
associated with computer applications and computer aided
processes to include: design/engineering, manufacturing,
material control, quality assurance, and business applications.
3. The additional skills and competencies needed for current
employees centered around specific technological applications and
current production proficiency. The additional skills and
competencies identified for new entry-level employees reflect
general skills, production technology, attitudes and ethics.

4. Electronics (as a skill or competency), like computers,
appears to be a generalizable area of emphasis which crosses most
disciplines associated with new, high-technologies.

5. The role of the technical college as a training source for
rural-based industries can not be over emphasized. The local
technical college can directly or contractually provide: (a)
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formal and informal in-plant training, and vender/manufacturer
certified training.

6. The responding businesses and industries, when asked, appear
to be very willing to work with local schools.

7. The need for meaningful articulation programs between
businesses and industries, secondary, and postsecondary schools
should receive emphasis with each participant serving as an

equal.
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APPENDIX C

Briefing Charts
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Corporate Distribution

(N=103  Survey Period May 1989-January 1990)

| Manufacturing (Heavy)
Administrative Services
Consulting (Engineering)
Communication

Marketing

Others (Less than 2% eac
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New Technologies: Response to
open-ended questions

Combined Use/Need of 15% .r More
Survey Period May 1989 - Jan 1990

Currently Planned to Use
Technology In Use (Next 3-5 years)

Production
CAD/CAE 40 % B I R
CAM 22 9, B ] 23 %
NC 99, IEEETTETEd 11 %
CNC 36 9% R R
Robotics/Machine Centers 28 7o R
Jigs & Fixtures 16% =
Flexible Manufacturing (Cell/System) 5%
Laser Cutting & Control 18 % RS 18 %
Alternative Materials 15 %

Quality

Lasers (Measurement) 7%
Production/Product Testing 16% EIEN
MRP I

Electronics
Material Conirol

JIT
Optical Scanning/Coding
Distribution

Computerized Inventory
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SR s

‘New Technologies: Response to
- open-ended questions

Combined Use/Need of 15% or More
Survey Period May 1989 - Jan 1990

Currentl
Technology In uSey

Plz.nned to Use
(Next 3-5 years)

Business

Word Processing
Information Storage/Retrieval

Communications

Electronic Mail/FAX
Telecommunication
Data Link (Networking)

ComputerMicroprocessor
Applications 3 5%
Scheduling (Personnel/Product)
Personal Computers [ A —
Billing
Accounting
On-line Applications

Advance Technology

Q

ERIC
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_New.Skills & Competencies Employees’

~ Need: Response to open-ended questions

N=103 Survey Period May 1989-January 1990

Additional Skills/Competencies

Employees

Current

New Entry Level

COmputer Applications

General

Published/Special
Designed Software

Manage Array of Activities

Contro! Machine Software

Programming

Data Management

Computer
Operator Skills

Kevboarding

Math

Applied
Basic
Advanced

7 0/ RS

3 80/ e R N

RSSO SR S AR R 2 7 o/
v °

prewroRTTETRversreernayryspsaag. S5 ST g o/o

DR STTRIETRIC ORI - s o] 6 °/0

Thinking Skills/Problem Solving

Critical Thinking/Reasoning

Troubleshooting/Problem Solving

27 Yommmmn
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0%
0%

20%

e 2 9%
N rrmsrrrrnrnrrE 2 7 %

== 7 Y%

rrrTssees 25%

43%

M

Q

ERIC

Aruitoxt provided by Eic:
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New Skills & Comfpetencies Employees Need:
Hesponse to open- ended questlons

N=103 Survey Period May 1989—J anuary 1990

Employees
Additional Skills/‘Competencies Current New Entry Level
Communications
General 8 % w1 3% o
Oral R me\«,m 1 A’
ViSU&l/Readil‘lg UL T e e M A S S S0 27%
Writing. 9 % B T 0%
Te anical
Literacy 2 1 o T 23%
Proficiency 48% BTN
Applications 0% § = 16%
New Manufacturing Processes 0% prmrmmmg 15%
Mechanical Background 0% R 21 %
Techniques 0% = 14%
Certification 1% ¢ 0%
Work Ethics
General 0% femmma 10%
Attendance/Punctuality 0%
Cooperation 2% K
Self Management 0%
Time Management 0%
17]

) . ) . _
Q
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New Skills & Competencies Employeesv

n-ended-questio

N=103 Survey Period May 1989-January 1990

Additional Skills/Competencies

Employees
Current New Entry Level

ERIC

Aruitoxt provided by Eic:

Developmental

Attitudes

Common Sense

Creativity

Comprehension

Dexterity

Follow Instructions

Inquisitiveness
Interviewing

Know How to Learn

Physical Strength

Resume Writing

Spatial

Self Confidence

Willingness to lL.earn

Adaptation to Change

Self Motivation

Electronics 42%
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Anticipated Sources New Technology
Related §

N=103 Survey Period May 1989 - January 1990

Technical College
In-plant (informal)
In-plant (formal)

Vendor/Manufacturer
University (Scheduled Courses)

Secondary School

Prior Experience

Tuition Reimbursement
Seminars

Workshops, Shows, & Conferences
Manuals

Corporate Out of Plant
Consultants
Apprenticeship
Professional Otganizations
Customized Training

0% 10%20%30%40%50%60%70%

o
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Tours for Students/Teachers

Serve on Advisory Committee |§ = . SRR i 69%
Provide Visiting Speakers

Provide a Student Work Experience

Provide a Co-op Education Work Site |

Provide a Shadowing Experience

36%
35%
34%

Provide a Teacher Work Experience §&

Teach a Course

Others: Articulation & Provide Resources B

0% 10% 20% 30% 40% 50% 60% 70% 80%

Willingness to provide intern experience for teachers.

Possibility &
Yes SR 29 %

(Omit)}

No

Shadow Only SS9 %
0% 10%20% 30%40%
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HIGH TECHNOLOGY TRAINING
MODEL MODULE

Planning and Conducting
Follow-Up Studies

Developed as a part of the High~-Technology
Training Model for Rural Based Business and
Industry, Technical Colleges and Local and State
Educational Agencies under Grant No. V199A90151.

Prepared by:
Orville Nelson
Center for Vocational, Technical and
Adult Education, University of Wisconsin-Stout
Mencmon.e, WI 54751

165




TABLE OF CONTENTS

Introduction L] L] L] L] L] L] L] L ] L] L] L] L] L] L] L] L ] L] L] L] L ]

Purpose L] L] L] L] L] L] L] L] L] L] L[] L] L] L] L] * L] L] L] * L] ’ L]

Objectives . . . . . . . . . . .. .. v ...

Value of Follow-Up Surveys. . . . . . . o« o . . . .

Planning and Conducting the Follow-Up Survey. . . .

Re ferences L] L] L[] L[] L] L] L ] L ] L] L] L] L] L] L] L] L]

Appendices

A.
B.
cC.

D.

Sample Size chart . . . . . . . . . . . .. ..
Follow-Up Survey Instrument for Former Students
Employer Survey Instrument Development. . . . .

Reporting of Results. . . . . . . . . . . .. .

LIST OF FIGURES

Figure 1. Follow-Up Survey Flow Diagram. . . . . .

Figure 2. Cover Letter Content . . . . . . . . . .

166

176

.167
.167
.167
.168
.168

.187

.188
<190
»197

.203

+170

.176




Follow-Up Study
Incioduction

This module describes the procedures and actions reguired to
plan and conduct a follow-up study. In some instances, the
reader is referred to other modules, such as sampling, that are
used in planning and conducting the various follow-up surveys.
The body of this module describes the steps and procedures needed
to plan and complete a follow-up survey. 1In some instances,
additional details have been included in the appendices. Where
this is done, the reader will be referred to the appropriate
appendix.

Purpose

The purpose of this module is to provide the information,
instructions, and procedures required to design and conduct an
effective follow-up study.

Objectives

The objectives of this module are to:
1. Identify the situations in which a follow-up study is an
appropriate technique to acquire data.
2. Provide information and procedures that will allow the
reader to plan and conduct an effective follow-up survey.
3. Provide information and instructions on how to develop a
valid survey instrument.
4. Describe how to select a valid sample.

5. Suggest ways to use the survey results.
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Value o ollow-Up St es
The purpose of a follow-up study is to obtain information
from graduates, employers and others.who have information on your
programs in order to improve your school's educational programs
and services. The specific types of information desired will
dictate the groups to be contacted during the conduct of the
study and the types of questions to be included in the follow-up

survey instrument. For example, if you are interested in whether

your graduates have the competencies needed to make the
transition from school to the world of work, you would contact
those who have been out of school for one to two years. 1In
contrast, if you are interested in determining how well your
programs have prepared graduates for career changes, family life,
and other relationships, you would survey those who have been out
five to fifteen years. Employers can also provide valuable
feedback on graduates.
Planni and Con ing The Follow-Up Study

The starting point in developing a follow-up study is to
identify the objectives for the study. The best way to do this
is to determine the types of information needed to make your
curriculum, instructional, and general program decisions. This
information can be obtained by asking teachers, administratcrs,
school board members, and others concerned with your school
system what information they need to have. This can be
accomplished by interviewing samples of these people or by using

focus~group sessions. The focus-group technique is described in
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working with small aroups module. Another useful technique is to

record the information needed as you do program and curriculum
revisions.

The steps described for the planning and conducting of the
follow-up study are depicted in Figure 1. 1f you have been
involved with follow-up studies before, you may wish to look at
the flow chart and determine those areas in which you need more
information. The procedures in each step are described in this
section or in related modules. In some instances, there will
also be additional information in the appendix. A logical
initial approach would be to read the flow chart and the
discussion given for each of the steps in the chart. Then, if
70u need more information, turn to the appendices and/or the
modules.

Determine Need and Purpose

The first step in conducting a follow-up study is to
determine why the study should be done. Identify the types of
information that are needed to justify and improve your programs
and services. "1so, review the types of information needed to
answer questions about your programs and services. This
information will provide the basis for identifying the need and
purpose of your follow-up study.

Sources of information can be your school mi-sion statement,
teachers, school board members, counselors, parents, and

concerned citizens. Input from these sources can be collected

informally through conversations with people in these groups and
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Figure 1 Follow-up Study Flow Diagram

1. Determine Need & Purpose

Y

2. Write Objectives for Study

Y

3. Review Previous Studies
+ Techniques
« Instruments
* Results

4. Select Population & Sampling Plan

Y
Y Y

5. Obtain Addresses & Phone No. 6. Develop Survey Instrument

v

7. Assemble & Mail Survey

'

8. Process Returns

Y

9. Contact Non-Respondents

Y

10. Analyze Survey Data

Y

11. Write Report

I
Y
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13. Implement Needed Changes
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listening to the questions they raise in various forums. Your
school's mission statement should be reviewed to determine what
objectives are linked to students' transitions into the world of
work and/or advanced education. More formal processes such as
interviews or focus groups can be used to obtain information from
people in these groups.

The purpose of the survey may be very specific and relate
only to determining the effectiveness of a specific program or
may be more general and concerned with how well your school has
prepared its former students for their next stages in life.

Identify Obijectives of The Study

After the purpose has been defined, specific objectives need

to be developed for the follow-up study. Each objective will

identify a specific end product or outcome of the follow-up

study. The following is an example of an objective for a

follow-up study.

Example: Determine the percentage of graduates that are
employed in an occupation related to their school
program.

The more precisely your objectives are defined, the casier
it will be to develop an appropriate survey instrument. Good
objectives also provide the basis for an effective follow-up
survey. A review of the needs identified in step one can help to
assure that a complete set of objectives is developecC Usually

there will be at least one objective for each need identified.
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Review Previous Follow-Up Studies

Review any previcus follow-up studies conducted in your
district. These can be useful in identifying important results,
the techniques used, and the types of survey instruments )

amployed. Also, it would be worthwhile t» review follow-up

studies completed by other school systems and agencies. In these

studies, the results may not be as useful as the techniques and
instruments used by the researchers.

In addition to previous follow-up surveys, literature on
survey research can be helpful. This module gives a practical
approach to designing and conducting a follow-up study. It also
contains some sample survey instruments and procedures. A more
in-depth and varied perspective on survey research can be
obtained by reviewing some of the references given at the end of
this module.

Select Population and Sampling Plan

Review the purpose of the survey and identify the most
appropriate population or populations. A population should be
selected because it will give valid information in relation to
the purpose and objectives of the survey. For example, if you
are interested in obtaining information on the degree to which
your students have competency in making the transition to the
next level of education or the world of work, it would be most
appropriate to identify a population of individuals who have been
out of school for one, or at the most, two years. If you are

interested in determining how well your graduates make
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transitions and changes as their careers and personal lives
change, you willlprobably want to select a population for the
study of students who have been out of school ten. or even twenty
years.

Procedures for sampling and selecting appropriate sample
sizes are included in the module on sampling. If you need
information on sampling, please refer to it. In many instances,
a sample will give more accurate information and at less cost
than trying to contact and follow-up on everyone in a group.
However, you must also consider the public relations wvalue of
doing a follow-up survey. It may be worthwhile to contact all of
the students frum a particular class. This contact indicates an
interest in them and their opinions. a sample size chart is
included in Appendix A.

Obtain Addresses and Phone Numbers

The next step of the process is to obtain the addresses of
the people who will be contacted. If a telephone survey is to be
conducted, you will need telephone numbers. Usually there will
be the need for a follow-up of a sample of non-respondents. In
this activity, you will probably need to call the meople selected
for contact. Therefore, telephone numbers will be important even
though the majority of your contacts will be done by mail.

Often it is hard to obtain good addresses for a follow~-up
survey. If you are doing a one-year follow-up survey, you may be
able to contact family and friends of the former students. Also,

ask coaches, teachers, and staff for information on addresses.
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When a five or ten-year follow-up survey is being conducted, it
is more difficult to obtain valid addresses. Some groups have an
active reunion committee that keeps an updated list of addresses.
Check to see if one exists for the class or group that you wish
to contact. Also, when students are still in school, inform them
of the follow-up survey and encourage them to keep their school
informed of their current addresses.

Develop/Select Survey Instrument

For some situations, you may be able to find a survey
instrument which exactly fits the objectives of your study. In
most instances, you will need to do some modifications to
existing survey instruments. A word of caution alsuv needs to be
given here. If you want to compafe your results with previous
follow-up surveys or with those conducted by others, you will
need to use basically the same questions as used in the previous
survey. This does not mean that you have to use the entire
survey instrument; however, the questions on which you want to
make longitudinal comparisons need to be the same andAthe
directions for responding need to be the same.

It is usually helpful to review survey instruments used in
other foliow-up surveys. This process can suggest ways to
collect information related to your objectives and provide some
actual survey questions. Sample follow-up survey instruments and
a cover letter are included in Appendix B. Also if you need more
assistance in developing your survey instrument, see the module

on Developing Survey Instruments.
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Include clear directions on‘the survey. This fifst set of
directions should orient the reader to the entire instrument.
Each section or set of items will probakly n:ed more specific
directions. Try to kee the items or questions as simple as
possible and do not use too many different types of items. This
will simplify your survey and require fewer direction .

Two basic types of items can be used in the survey
instrument: (a) open-ended and (b) fixed response. Open-ended
questions provide an opportunity for the respondents to express
their ideas and suggestions. Including some open-ended questions
makes the people contacted feel that you are interested in their
opinions. The problem with open-anded questions is processing
the‘responses. These will need to be analyzed by the researcher.
A computer program cannot be used unless the responses are coded
by the reszarcher. an example of an open ended question is:

"How cou.d our school's guidance program be improved?"

Questions with fixed responses can be answered more quickly
and processed easier. The answers or responses are pre-coded,
and these numbers can be enter :d in a computer for analysis.

This type of question also places the responsibility for
selecting an appropriate rcsponse on the respondents. Some
openness can be added to this type of item by providing an "Other

" response choice. An example of a fixed rasponse item is

given below.
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"How do you feel about the courses you took in high schcol?"
(1) __ Very Satisfied
(2) ____ Satisfied
(3) ___ Unsatisfied
(4) ___ Very Unsatisfied
A survey instrument needs to be accompanied by a cover
letter. The cover letter should be on your organization's or

school's letterhead and signed by a person the people contacted

respect. Typical contents of the cover letter are listed in

Figure 2. , |
Figure 2. Cover letter content
Paragraph 1l: Purpose and importance of the study.

Paragraph 2: Convince the reader that his/her responses
are 1important.
Paragraph 3: Note that the responses are confidentia. and
re~emphasize the importance of the study.
Paragraph 4: List a contact person and phone numbers, if
there are any questions.
" Paragraph 5: Statement of thanks, a closing, and sender's

name and title.

If you decide to code or identify the survey respondents,
there are several options. One choice is to run an extra mailing
label and place it on the survey instrument. An cption that

glves a sense of more confidentiality is to place a code number
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on the survey instrument or return envelope. If this is done,
mention its purpose in the cover letter.

A final content check should be made before the final draft
is typed. This needs co be done to determine the content
validity of your survey. Content validity means that the survey
items are ccllecting information that is relevant to the
objectives of your study.

Your survey instrument should be duplicated using a high
quality printing process. Pastel colored papers such as buff,
light yellow, light green, or light blue provide an attractive
background for tle survey instrument.

If you want to conduct an employer survey, jinclude an item
in the survey that asks the respondents to list their employer's
name and address.

Assemble and Mail The Survey

The cover letter, survey instrument, and a return envelope
will have to be assembled and inserted in the mailing envelope.
The mailing la L or address will need to be placed on the
envelope as weil. If the survey also contains the name of the
person contacted, care will need to be taken to be sure that the
name on the survey matches the one on the envelope.

Depending upon the size of the sample, it may be cost
effective to look at some alternative postage rates to use in the
mailing. When a large set of surveys is to be mailed, the bulk
rate will save considerable postage. However, it does require

that the envelopes be placed in zip code order. Also, you must
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have a bulk mailing permit. Bulk wail does not receive the same
priority as tirst class and therefore, it may take longer to
deliver. Alsu, it will not be returned if the address is
incorrect, unless you include, Eg;gznﬂgg§;gg§_§gg;gngggg or
Address Correcti-n Requested. However, you will have to pay the
first clacs rate to have thesz returned with the address
correction.

Including a business reply envelope in the mailing saves
expense. Only those surveys returned will incur a postage cost.
However, the unit cost on a business reply is higher than
regular first class mail. Consult your post office or mail room
on the various cptions available and their costs. Select the one
that will be cust eftfective and also give you the service needed.

When selecting a mailing date, avoid vacation and busy
periods. It would be best to mail so that the survey arrives
during the Tuescay-Thursday time period. This would avoid the
Monday rush and the Friday exii behaviors.

Process_Returns

If the survey is coded or contains the name of the person
contacted, Yyou will want to record the returns as they come in.
Postmarks provide some information on who has returned the
survey. Alsc, monitor the number of surveys received each day.
When this number drops significantly and reaches one or two per
day, it is time to contact those who have not respondei. Also,
check the surveys to determine if any coding or editing needs to

be done before they are submitted for data processing.
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Contact Non-Respondents

I find that it is usvally worthwhile to send a second
mailing and to include anothsayr copy oi the survey iastrument in
this muiling. After the second'mailing, you will need to
determine if you hrave enough information. If the return rate is
high enough, usually 70 percent or higher, you do not need to
make additional contacts with your sample. Additional mailings
could he made. However, these probably will not net a large
number of responses. At this point, it would be more productive
to select a random sample of non-respondénts and try to contact
them by phone or obtain information about *+hem through their
parents or friends. A sample of 15 to 20 would be sufficient.
If there is a time constraint, or if it will be extremely costly
to contact these non-respondents by phone, a smaller sample coulqd
be used. The original survey should provide the base set of
questions used in the telephone survey. It may be necessary to
reduce this set of'questions in order to make it fit within the
length of time that is appropriate for a telephone interview
(10-15 minutes). If that is the case, select the most critical
questions. Information from the telephone interviews should be
processed separately. This will allow you to contrast the
results from the follow-up of non-respondents with the results
from those who completed their mail surveys. If the results are
similar, you can generalize your results to the entire population
surveyed. If they are significantly different, you will need to

adjust the outcomes in order to make them reflect the
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characteristics and feelings of the entire population. NOTE: If
an employer survey is to be conducted, it can be initiated at
this point. Sample employer surveys are included in Appendix C.
Analyze Survey Data

The data analysis used should be selected based on the study
objectives. For example, if one of your objectives is to
determine the percentage of former students that is satisfied
with your school programs, the responses to the question related
to program satisfaction would need to be summarized and the
percentage of students selecting satisfied and dissatisfied
respunses would need to be calculated.

In some instances, your objectives will require comparisons.
For e..ample, an objective concerned with identifying the income
differentials between men and women would require a breakout of
your data by males and females. Usually this is called
cross-tabulation in statistics. Many statistical programs
available for analyzing survey data have this capability. Be
sure to check with the people who will be doing your data
analysis to be sure that the software used will have the capacity
to do the analyses you need. Also, ask them to review the
printouts with you so you are sure of their contents.

For some questions it will be appropriate to use statistics
that indicate the typical response. The mean can be used to
identify the typical response on a scale that has equal response
units. For instance, the average income of the respondents

would be an appropriate application of the mean. Also, if a

180




rating scale format is used to evaluate certéin courses or
services in your school program, the average response would be a
way of determining the level of satisfaction with each
characteristic. In Appendix B, statistics appropriate for
various types of items are listed.

Another measure of typical value is the median. The median
is the point at which one-half of the responses are above énd
one~half of the responses are below. It can be used in-
situations where the response intervals are not of equal value.
For example, the median level of education would be an
appropriate application of this statistic when the survey
question asks for the highest degree or level completed.

The mode is the third statistic used to reflect typical
value. It is the response choice selected most frequently. The
mode is useful in situations where the responses to a question do
not form a continuum or scale. For instance, the mode would be
the appropriate statistical measure for reporting the city,
region or area in which most of your former students now reside.

In some instances it is desirable to report the variability
in the responses as well. The range of incomes, for example, may
be as interesting as the average income. The range is probably
the most commonly used measure of variability. People hear and
see the ranges in temperatures each day as they view the weather
news on TV. They also have an onportunity to experience the
variations in temperature during the day and thus have a sense of

what this variability means. The range is the difference between
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the largest and the smallest values. To illustrate this, suppose
that the incomes reported had a high value of $100,000 per year
and low value of $8,000 per year. This would have a range in
incomes of $92,000. It would indicate that there is a wide range
of purchasing capacity in the sample.

Another measare of variability is the standard deviation.
It is an indicator of the degree to which individual values vary
from the mean of the total set of values. The standard deviation
has a more complex formula than any of the statistics mentioned
so far. Typically it would be calculated by computer. A
standard deviation of zero indicates that there is no
variability, in other words, that all of the values are the same.
As values spread out from the mean, the standard deviation will
become larger. The maximum value a standard deviation can have
is one-half of the range of t..» values.

This has been a brief int.oduction to basic descriptive
statistics. A basic statistics book should be consulted for more

indepth information on these statistics and to explore a wide

- variety of additional statistics available. A more efficient

approach may be to consult with a pefson who specializes in
statistical analysis. This individual can quickly suggest Llite
appropriate types of statistics and statistical analyses that
would be appropriate for your objectives.

One last suggestion. Include statistical analyses that will
be understood by your audience. It may be necessary for you to

have more sophisticated analyses run to answer some of your study
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objectives. However; do not forget to obtain fregquency counts,
percentages, averages, medians and modes from your computer runs.
These will be more meaningful to many of your audiences.

Write Report

Two major factors need to be considered when developing the
report or reports from a survey. First, what are the
cheracteristics and information needs of the audience(s) that
will receive the report? Second, what are the objectives of the
study?

In most situations, there will be several iudiences that
will have an interest in the survey results. Parents, teachers,
administrators, local businesses and industries, and graduates
are typical audiences for a follow-up report. There is probably
a core of information that will be of interest to most, if not
all, of the audiences. Also, there will be some pieces of
information that will have special value to specific groups.
Before writing any reports, it would be a good idea to look at
each of the potential audiences and identify their primary
interests and the types of information they can process most
readily. After this is done, a specific audience can be selected
an.' the report writing can be initiated.

Many audiences are concerned about the outcomes of the study
and are not as interested in the details on how the study was
conducted. For these audiences. report the maj r outcomes first.
Place those items of greatest interest first in the report.

Write in a conversational style. A paragraph or two at the end
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of the report can be devoted to some of the major details of how
the survey was conducted and who was involved in the survey.

You will probably need to do a more formal report of the
results also. For one thing, this is valuable for the historical
records of your school or agency. The formal report should
contain the following sections: (a) Cover Page, (b) Abstract,
(c) Takle of Contents, (d) Part I - Purpose and Objectives, (e)
Part II - Review of Previous Research, (f) Part III ~ Survey
Methodology, (g) Part IV - Results, (h) Part V - Recommendations,
(i) References, and (j) Appendices.

Disseminate Results

Usually, people whe conduct follow-up studies do not
disseminate the results. Thus, a proactive approach is
important. 1Identify the groups and individuals who could prorit
by learning more about the results of your study. Then try to
identify ways and situations in which the results can be
presented to them. If possible, make a presentation to the
group.

Visual aids that present key results are also helpful. A
brief handout that contains the major results presented provides
an effective supplement to the presentation.

Sample brochures that reports the results of the follow-up
study and a composite report for all high schonls participating
in the High~Technology training Model Project are included in
Appendix D. The brochures present the major findings in a

concise and attractive format. A copy of the brochure can be
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included in mailings to parents, taxpayers, and other interested
groups.

Do not overlook distributing your results to local media.
Often local newspapers, radio stations and television are
interested in information such as you have in your follow-up
report. Contact the paper or station and talk to the reporter
who will present the results.

Be sure to share the results wita teachers, counselors and
administrators. Also, some of the results will be relevant to
current students.

These have been some suggestions and ways to disseminate the
results. Use your creativity to identify dissemination
strategies that will effectively reach people who need to know
about your programs. Do not be afraid to try something
different.

Implement Changes

One of the most effective ways of implementing change is to
involve the people who will need to change and make changes in
the process of identifying what modifications need to be made in
existing courses, programs and services.

Careful attention should be given to the factors and
conditions that motivate change. Behaviors that are critical to
the change process need to be reinforced. For instance, interest
in changing technology could be reinforced with travel funds to
visit area industries that are implementing new technology,

attend conferences that present new technology, and/or visit
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school programs that have developed new curriculums.

After your staff has had an opportunity to review the
follow-up study results and learn about new programs, they should
be involved in discussion groups to identify needs and
priorities. Once this has been completed, they can help
establish objectives and select strategies to accomplish these
objectives.

Resources are also an important part of change. Many good
ideas for new programs have been stymied by the lack of resources
to implement them. Additional funding is helpful; however,
expanding access to community resources can facilitate change. A
variety of businesses, industries, and individual talents can be
tapped with little or no cost. Talk with local business people
to determine how they will help your school.

Often the plan for change gets hung up with the barriers.

It is important to identify the objectives, where you need to be,
for your programs. After this has been done, brainstorm ways to
achieve those goals. Do not let the barriers or problens
interfere with the brainstorming process. They can always be

factored into your planning later.
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APPENDIX A

Sample Size Chart

188

14§




Sample S.!.  Chart

Population Size# Sample Size Accuracy* Population Size# Sample Size Accuracy*

25 24 + 5% 1000 278 + 5%
50 44 + 53 1500 306 + 5%
75 63 + 5% 12000 322 + 5%
100 80 + 5% 5000 ‘357 + 5%
150 108 + 5% 10,000 370 + 5%
200 133 + 5% 50,000 381 + 5%
250 152 + 5% 100,000 384 + 5%
. 300 169 + 5% Very 250 + 7%
3 400 196 + 5% Large 1000 + 4%
500 217 + 5% Populations 1500 + 3%
600 234 + 5%
700 245 + 5%
800 260 + 5%
900 | 269 + 5%

# For populations between the sizes listed, interpolate from the sample sizes given,

* For values near 50% (this is region of largest error).
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APPENDIX B
Follow-Up Survey Instrument for
Former Students
*Sample Guidelines
*Sample Cover Letter

*Sample One-Year Follow-Up Survey (Form BG-1)

*Sample Five-Year Follow-Up Survey (Form BG-5)
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Appendix B

Sample Guidelines for Developing a
Follow-Up Survey Instrument
A. Types of Information Collected
- Employment history
- Value and relationship of high school preparation to
current job
—- Satisfaction with high school courses
- Past high school educational experiences
= Adequacy of high school preparation for life skills and
situations
= Adequacy of career planning assistance
B. Appropriate Statistics
(Items from the one-year follow-up survey are used as

examples.)

ITEMS STATISTICS
5-7, 13 frequency {f) and percent

8, 12, 15 mean or median
19-44
46 Categorize and tally the

resporises. Report the
category and frequency the

response is given.
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SAMPLE COVER LETTER
(Place this on your letterhead)

April 3, 1989

Dear Graduate:

our high school is conducting a follow-up study of graduates in
order to determine how effective our courses and services are.

As a former student, you can provide valuable information on how
well we prepared you for your present activities and
responsibilities. The enclosed survey will take about ten
minutes to complete. On most of the items you can check your
responses. There is space at the end of the survey for you to
make comments. We would like to have you include any thoughts or
suggestions that you want to add.

All of the information on this survey will be process by
computer. Only summaries of the survey responses will be shared
with our teachers, administrators, counselors and school board.
Your responses will be kept confidential.

If you have any questions, please contact me.

Sincerely yours,

Signature
(Staff Member)

(If possible, have a staff member the graduates know sign the
letter)

Enc.
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CVYAEMIGH TECH

ONE-YEAR FOLLOW-UP SURVEY

Form 0G-1

(1 7294.81-1 - Mod)

Page |

Wae are presently doing an ovaluation of our schaol district's programs. We want 10 improve these programs and also wish {o
dotermine job and educational preparedness of all graduates. Your honest input will be appreciated.

Studont Name

High School

32

10.

1.

12.

Maio

(1) ____ (2) ___ Femalo

t am presently: (Please check gpg of those foliuwing
soven stafemenis.)

Full-time employed: 32 hrs/weok or nore;
" panttime employed: less than 32 hrs/week.

(1) employed FULL time in @ nonmilitary occupa-

tion.

(2) ____ employed FULL time in the military service.

(3) ____.. employed PART time--nof in school.

(4) ___ employed PART time while in school.

(5) _____ tuli-time swdent--not employed. (If checked
go to #15.)

(G) _____ uncimployed but looking for paid employment.
(Il checked go to #15.)

(7) ____ unemployed, not looking lor paid employment.
{!f checked go 1o #15.)

Do you own or operate your own business?

(V) ____ Yes, full-time

(2) ____ Yes, pan-time

(3) ___ No

What is your present hourly wage including tips? (Do
not include overtime)

3 /hour # hours/week

It you are not paid on an hourly basis, please respond
as lollows:

$ amount number of hours per [.ay period

(1) Jab Title
(2) Job Outies

(3) Zip code of city in which you work

————e

May we contact your supervisor in our Eniployer
Follow-up? (His/her response will be kept anonymous)

th) Yes
(2_No

(your signature)

Supervisor's name:
Business name:
Address:

Did your high school preparation help you to obtain your
present job? (Check one)

(1) .__ Considerably
(2) ___ Somewhat
(3) ___ Very little

(4) ____ None

- Is his job related to your area of high school

proparation? (Check one)

(1) directly relmed
(in saune job area as high school preparation)
(2) _ __ somewhat refated
(using some skills learned in high school
courses)
(3) __.__ nyjrelated

14,

15.

16.

17.

18

-—

(For Schoolf Use)
1.fieclsEQuEncE] GE]
! 2. [AGIRE[UOEIMEE
11213141516
3.[1joLloo
11213
A AL ArLTant s Jwit
1t 1l 213] 41>

What parts of your high school preparation have been of
greatest vaiue in your presont job? (Check all that apply)

(1) ____ Generat job skills (work habits, working with
others, elc.)

(2) ___ Specific job skills

(3) ____Career awarencss and information

(4) ____ General pregaration

(5) _____ English skills

(8) _____Math skills

{7) ____ >cience skilis

(8) ___ Computer skills

(9) ____ Other _

How do you feel about the courses you took at your fugh
school? (Check one)

(1) ____ 1 was very Satislied
\2) ____1was Satisfied

(3) ____ | was UNsativiied

(4) ! was very UNsatistied

Do you feel vocational courses including career explora-
tion and the development of saleable job skills should
be part of the high school program?

(1) ____Yes
(2) ____Not sure
(3) . __No

Are you currently attending a schooleducational

program? (Check one)

(1) __.a GED (High School Equivalency) program

(2) ___. a vocational-technical school diploma
program one-year or lgss

(3) __ a vocational-technical school two-year
associate degree program

(4) __ atwo-year UW-Center program

(5) ___ a four-year university or coflege program

(6) ____ an apprenticeship program

(7) ___ an in-service or on-the-job training program

(8) _____ private school program

(9) ____ I am not attending school

(10) other

. 1 you checked a schooVeducational program in #17,
Please list your current program/area of sludy.

Name of cutrent progranvarea of study

Name of school-location

[ EBIE]
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C' 1o FANGH TECH CNE-YEAR FOLLOW-UP SUIEY Form BG-1
(i 7294.81-2 - Mod) Pags 2

In general, how adequate was your high schaotl r.raparation in tho folawing siluations or ke skills: (Please circle number 5, 4, 3.
2, ot 1 for each statement.)

More Than Not
Adequate Adequato Adequate

19, SERINGAGOL. . ... ..o iiiiiiiiis i e 5 4 3 2 ]
20. Loarning specitic job skilis. ........ e eaere e e e 5 4 3 2 ]
21. Learing specific job Knowledge. .. .. ..ot ciii i 5 4 3 2 1
22. Gotting AlongWIth OMNEIS. ..o v v v et iees 5 4 3 2 ]
23. Boing able to lalk to the boss about your problems. .. ....coovevevenvnenn oy 5 4 3 2 ]
24. Understanding the value and importance of wWork. .. ... .ovvveninnnnnn 5 4 3 2 1
25, SOWING PrODIBMS. . ...\ttt 5 4 3 2 1
26. Understanding the U.S. and wo:ld economic systems (supply-demand,

INNANoN, FECASSION, @IC.) . ... vttt ettt ena s itesateeiaaies as 5 4 3 2 1
27. Understanding how a business maiesa pofil. . .....ooovvviiaenieien 5 4 3 2 ]
28. Understanding alternatives for solving home and family related problems. . . .. 5 4 3 2 ]
29, Undorstanding child growth and development and parenting responsibilities. . 5 4 3 2 1
30. Managing carcer responsibilities with home and family responsibilities. . . . . .. 5 4 3 2 ]
31. Applying basic skill preparation in math, reading, wiiting, spelling, speaking,

fistoning 10 evary day Problems. ... ...coeiieiieiiieritiiiiiiiiiiiiene, 5 4 3 2 1

In general, how adequata was the career planning assistance and information you received at your high school? (Please circle
number 8, 4,3, 2, ot 1 for each slatement).

More Than Not
Adequate Adequale Adequate

32. Determining my skills, interests and dbiii@s. . ... ooveeveeneieniieieaaanens 5 4 3 2 1
33. Opportunity to hear speakers from the workd Of work. .. ...oovveieairienennes 5 4 3 2 1
34. Presentation of role models in nontraditionai areas {i.e., female

MEChaNICS/INAIE NUISES) . ... covrrriererostossenstoroseecoesssrotorrsans 5 4 3 2 1
35. New and/or future ofieMed OOCUPAlIONS. ... oo ieereesriotioecreceernacnas 5 4 3 2 1
36. Jobs held by primarily males or primarily females .. ................o e 5 4 3 2 1
37. Occupations which have 10cal job OPPOMUAIES. . . .. evvvenereerrunennansne, 5 4 3 2 1
38. Jobs which become outdated, overcrowded or uifer no opportunities for _

BOVANCRMEM .. ottt trenennsesooscsasessoscosnssonestssostossssssssonses 5 4 3 2 1
39. Post-high school educationat opportunities related to my career goal. .. ...... 5 4 3 2 1
40. Job allernatives relatedtomy careergoal . ........covevieeeeds Cevieeeasnen 5 4 3 2 1
41, How tofind ajob/mowtoapply forajob. .........ccoeveennne Ceaeieieenas .. 5 4 3 2 1
42, How 10 S1art AbUSINGSS. . oot vvveeiereeentioeranaeserostncostortosaronenn 5 4 3 2 1
43, Selecting acCareer.......coouveeeronciirienroniens Neeeeees fereeeiienanes 5 4 3 2 1
44, Adaplingtochange...........ovenee Creriareetiaeetanans Crereiieiiesiee 5 4 3 2 1

45, What is your home zip code? ___

46. What additional skills and knowladge could you have used as ynu went from high school to work or lusther education?

47, Yes No Would you like a copy of the Name
survey summary? Il yes, please giveé your name and
mailing address.

City State Zip

Thank you for responding. Please return this completed survey in the enclosed prepared envelope. Add any additional
comments on the back oi the cover letier and also return.

-~
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CVrAFmnGit e

FIVE VEAR FOLLOW.UI SUKRVEY

Form 8¢S

(i3 1Y T Fod)

Page T

We are prosently doing an evaluation of our school district's programs. We want to improve the:so programs and also wish 10 de-
lermine job and educational preparedness of all graduates. Y our honost input will be appreciated.

Student Name

High School

STARY _HENE

5 (1) Mals (2) _

___Female

6. lam presently: (Please check qng of ihese following
sevon statements.)
Full-time employed: 32 hrs/week or mora;
part-time employed: less than 32 hrs/week.

(1) .___ cmployed FULL time in a nonmilitary
occupation,

(2) ____ employed FULL time in the military service.

- (3) ____ employed PART time--not in school.

(4) _____ employed PART time while in school.

{5) _____ tull-time student--not employed. (I checked
goto#15)

(6) ____ unemployed but looking lor paid employ-
menl. (if checked go to #15.)

(7) ____ unemployed, not iooking for paid employ-

menl. (If checked go o #15.)
7.. Do you own or operate your own business?

(1) Yes, full-time
(2) Yes, part-time/second income
(3) No

8. What is your present hourly wage including tips? (Do not
includo overtime)

$ /hour # hours/week
It you are not paid on an hourly basis, please respond as
foliows:

$ amounl

number of hours per pay period

9. (1) Job Title
(2) Job Duties

{3) Zip code of the city in which you work _

10. May we contact your supervisor in our Employer Follow-
up? (His/her response will be kept anonymous)
(4} Yas
(2 No

(your signature)

11. Supearvisor's name:
Business name:
Addresc:

12. Is this job related 10 your area of high school
prepration? (Check one)

(1) __ _ direclly related
{in same job area as high school preparation
{raining)

(2) ___ somewhat related
{using some skills learned in high school
courses)

(3) _____ not related

13. Dwf your hugh school preparation help you 1o oblain your
ptesent job? (Check one)

(1) _ . Consderably
{2) . Somowhat
(3) _ Very ltile

(4) wamew NONIE

(For Schoot Use)
t.{ieclsequence] 6]
2. [AG] BETuQTHEIME]TE
i 3256

2
3.0 104GY
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1115 JWNH

4 AN APLTONL
I 2 3

—d

14. What parts of your high school preparation have been of

greatost value in your present job? (Check all thal apply)

(V) ____ General job skills (work habits, working with
others, etc)
(2) .__._ Specific job skills
3 . Caroer awareness and information
(4) _____ General preparation
(S) _____ English skills
(6) Math skills
(7) _____ Science skills
8) Cosmpulter skills
(9) Other
15. How do you leel about the courses you took at your high
school? (Check one)
(1) | was very Satisfied
(2) _____ ! was Satistied
(3) ! was UNsatisfied
4) | was very UNsatislied
16. Do you feel vocational courses including career explo-a-
lion and the development of saleable job skills should
be part ol the high school program?
(1) Yes
(2) ____ Not sure
(3) No
17. Since leaving high school, (Check all that apply)
(1) ! have received one or more job promotions
{2) _____ I have changed jobs one or more times
(3) { am doing the same work that | did
immediately following high school graduation
18. Since leaving high school, | have completed or am
presently enrollea in: (Check al! that apply)
(N a GED (High School Equivalency) program
{(2) _.__. a vocational-technical school diploma program
one-year or less
(3) ____ a vocaticral-technical school two-year
associate degree proyram
(4} a two-year UW-Centar program
(5) a lour-year uriversity system or college program
(5) an apprenticaship program
(7) an in-service ur on-the-job lraining program
(8) private school program
(9) ____ thave not taken any additionat training
(10)_ __ other
19. it you checked a school/educational program in #18,
please list your most current program/area of study.
Name of current program/area of study
Name of school - locaton
[Tl
ry '
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CVIAFMIGH TECH FIVE-YEAR FOLLOW-UP SURVEY Form BG-5
(i -294.01-¢ « Mod) Page 2

In goneral. how adoquate was your high school preparation in the following situshons or lifo skills: (Please circle number 5, 4, 3,
2,01 1 lor each statemont.)

Moro Than Not
Adequale Adequate Adequale
20 Seaking oD ... e 5 4 J 2 |
21, Leaming specific july Skills. ..o 5 4 3 2 |
22, Leaming spechc job knowledge. . ... £l 4 J 2 1
23. Gotling along With OINOIS. . ..o ittt 5 4 3 2 1
24. Being able 1o 1alk 10 the boss aboul your problems. ... . .. e e, 5 1 3 2 |
25 Understanding the value and importance of work. ..o o vveinenee et 5 4 3 2 |
AL 26. Sotving problems. ... .. .. e e e e 5 4 3 2 |
27. Understanding the 1).5. and world economic systems (supply-demand,
IIAlON, FECESSION, CIC.Y . o .o\ it i s ettt tae s 5 4 3 2 |
20. Understanding how a business makes aprohl. . ......oveevveiiiiens 5 4 3 2 |
29. Understanding alternatives for solving home and tamily related problems. . . .. 5 4 3 2 1
30. Understanding child growth and development and parenling responsibilities. . S 4 3 2 1
31, Managing career responsibifilies with home and lamily responsibilites. .. .. .. 5 4 3 2 1
32. Applying basic skili nreparation in math, reading, wrling, spelling, speaking,
listening 10 every day probiBms. . ... ovei e 5 4 3 2 i

In general, how adequale was the career planning assistance and inlormation you received al your high school? (Please circle
number 5, 4, 3,2, or  for each statement).

More Than Not
Adequale Adequale Adequale

33. Determining my skills, interasts and abilities. . ..o cvvveaiiiii e 5 4 3 2 1
34, Opportunity v hear speakers from tho worddofwork. . ... veiniineinns 5 4 3 2 1
35. Presentation of role models in nontraditional areas (i.e.. temale

MEChANICS/MAI MUISES) . - vt v v v rennnesrsstotioonnatssnnnsssnscstoonns 5 4 3 2 1
36. New and/or fulure oriented OCCUPAlIONS. . ..o ovvvvrevrnranesaarssssioeseans 5 4 3 2 1
37. Jobs held by primarily males or primarily females .........ooovveen i 5 4 3 2 1
38. Occupations which have local job 0ppofuNIties. .. ....ovveree e cenuens 5 4 3 2 1
3w, Jobs which become outdaled, overcrowded or offer no opportunities tor

AOVANCEMENL .+ ot v oee ot ir e e tatanasassasaensatenssssstanes sosetaannas 5 4 3 2 1
40. Post-high school educational opportunilies relaled 10 my careergoal. . ....... 5 4 3 2 1
41. Job altarnalives relaled (0 My CArEr GOAl. ... vv.ieverrersrsrcnernens B 4 3 2 1
42, How o find a job/how o apply forajob. .. ...oocovevrveiiiiiiiiiiianien.. 5 4 3 2 1
43. HOW 10 S1am @ DUSINESS. . ot ie v vt e reoonnttssartoascanensarssastsnseens 5 4 3 2 1
44, SeleClinG ACAEAN . .. .u v vt i 5 4 a 2 1
45, AdapingloChange . .. o.ieviurnrernrienannaas et 5 4 3 2 1

46. Whal is your home 2i1p code?

17, What additional skills and knowledge did you have (o learn in srder to keep up with changes in your job.

18. Additiona! skills or knowledge you will need fo learn in the near luture in order to keap up with changes in your job.

49. Yes No ____ Would you like a copy ol the Name
survey summary? Il yes, please give your narme and
mailing address.

City State Zip

!

1hank you for responding. Please return this completed survey in the enclosed prepared envelope. Add any additional
comments on the biack of the caver letter and also return.

7




APPENDIX C

Employer Survey Instrument Development
*Employer One-Year Follow-Up Survey (Form Cl)

*Employer Five-Year Follow-Up Survey (Form C2)
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Appendix C

“mployer Survey Instrument Develcpment
(Based on the Wisconsin Secondary Vocational Program
Evaluation Employer Form.)
Types of Information Collected
* Occupational Competencies

* Basic Skills

*

General Occupational Competencies

*

Linkages With Schools

*

New Technologies Coming Into the
Workplace
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CVTAE/DER EMPLOYER - ONE-YEAR FOLLOW-UP STUDY Loem Cl

1" 7297C1.1 Secondiry Vocational Program Evaluation Page |

Dear Superwisortlimployer,

We are in the process of cvaluating our school district’s vocational programs and have received written waiver from your employee 1o contact
you. Since this will provide valuable daw for our district with respect to program improvement as well as job and educational preparedness of

graduares your honest input is vital. Your cooperation will be appreciated. No swudent, employer or identifiers will be presented in owr
reports. Start with item 7.
/ : {For School Use) -

| we [sequince] gt |

Employee
2 [adse[mouelmi e

: 112]13141s51]6¢

High School -
3. (oL ]

Area of High School Vocational Preparation
4. [Maic[Femaiq] 5.[ FT] PT

Graduate Gradualc

6. [AINTAPIBNH]HIS JWNI
Lbe 121304 5]

Please rate the individual in the following arcas: (Circle the appropriate responses)

START HERE

Well Adequately Not at all

Prepared Prepared Prepared
3 @ 3 @ (@
7. Occupational knowledge. . . ... ...........c.... i, 5 4 3 2 1
8. Occupational skills. . . .................................... 5 4 3 2 1
9. Work awtitude .. ... ... L 5 4 3 2 1
10. Work quality ... ... ... ... .. . ... . 5 4 3 2 1
Ul Work quantity (amount produced) .. . ... ......... ... .. . . ... ... 5 4 3 2 1

In the following areas of basic skills, how well prepared was this employee? (Circle the appropriate
responses)

Well Adequately Not at all Not

Prepared Prepared Prepared Observed
G @ & @ M (0)
12 Reading. . ... S 4 3 2 | 0
I3 Spelling. .. ..o L 5 4 3 2 I 0
14, Computer literacy . ... ... . 5 4 3 2 I 0
5. Math. .o . 5 4 3 2 1 0
10, Science . . S 4 3 2 1 0
17 WrIlng .o S 4 3 2 1 0
W8 Speaking ..o S 4 3 2 1 0
19, Listening .. ... o 5 4 3 2 1 0
20 Problemsolving ... S 4 3 2 1 0




CVTAE/DPI

EMPLOYER - ONE-YEAR FOLLOW-UP STUDY

Form C1

1 7297.CC1-2

Sccondary Vocational Program Evaluation

Page 2

Please rate this employee on cach of the characteristics listed below. (Circle the appropriate

responscs)
Well Adcquately Not at all Not
Prepared Prepared Prepared  Observed
5 @ @3 2 M (V)]
20. Usc of tools and CQUIPMENL. . .. .ottt S 4 3 2 1 0
22. Selection and carc of space, materials, and supplies. . . ......oovvvnn 5 4 3 2 1 0
23. Ability to work with co-workers .. ... 5 4 3 2 1 0
24. Accepting advice and SUPEIVISION . ... oL 5 4 3 2 1 0
25. Working in a leadership role when applicable ...........oovvnnnn. 5 4 3 2 1 0
26. Understanding the value and importance of work. ... . .ovvenveee S 4 3 2 1 0
27. Prompt ana dependable in attendance. .. ..o 5 4 3 2 l 0
28. Willing to accept and perform tasks. . .. oovvvvvvvin e 5 4 3 2 1 0
29. Ability to plan and direct own work. . ... L 5 4 3 2 ! 0
30. Ability to make sound decisions . ... ..o 5 4 3 2 1 0
31. Shows consideration and kindness towards others. .. ........ooovt 5 4 3 2 1 0
32. Neat, clean, and appropriate aPPCATANCE, .« . .« v v vvvese s cr e s e 5 4 3 2 1 0
33. Flexibility toacceptchange . ... oo 5 4 3 2 1 0
34. Ability 10 leam new job tasks. .. ... S 4 3 2 1 0
35. What is your overall rating of this individual's occupational 39. When hiring recent high school graduates, would you prefer to
competence as it relates to hisfher job? hire persons who have had high school vocational training?
(5) ___ Very Good 3) A good deal of preference
(4) .__Good (2) ____ Some preference
(3) ____ Aczeptable M No preference
(2) ____Poor
(1) Very Poor 40. Do you feel vocational courses including career exploration and
the development of saleable job skills should be part of the high
36. How would you rate this employee's preparation in relation to school program?
other employees in his or her work group?
(1) ____Yes
(3) ____ Individual is better prepared (2) Not sure
() Both are about the same (3) —__No
§)) Individual is less prepared
(0) ____ No basis for companson 41. In which of the following ways does your business work with
secondary schools to support education? (Please check all that
37. What has been this employee's attitude toward on-the-job apply)
iraining?
. m Suggesting new vocational courses
(5) . Very positive, cager to leam (2) Recommending equipment and materials to be
(4) .____Posttive, willing to leam us
(3) ... Acceptant, but needs prodding 3) Providing cquipmcnt/mateﬁalsldonations
) Negative, resists trainin (4) _____Providing facilities
(1) _.___'No training has been offered (S Providing vocational students with work experi-
ence
38. If the opportunity should arise, would you promote this (6) Serving on advisory committees
employce? M Providing teachers with work experience
8) Releasing eniployees to teach vocational courses
(1) _.__Yes (9) ___Partnerships
(2) ____Not sure
(3) __No
Plcase comment on:

(1) Additional skills you fecl are nceded by grauuates

(2) How high school vocational programs could be improved

(3) What new technologics are coming into your work place

ES
#h“
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CVITAL/DEE EMPLOYER - FIVE-YEAR FOLLOW-UP STUDY FORM C2
11 7298.C2-1 Secondary Vocational Progrum Evaluation Page |

Dear Supervisortlemployer,

We e in the process of evaluating our school district’s vocational programs and have received written waiver Sfrom your employee to contact you,
Since this will provide valuable data for our district with respect to program improvement as well as job and educational preparedness of
graduates your honest input is vital. Your cooperation will be appreciated. No sudent, employer or identifiers will be presented ir; owr reports.
Start with item 7, .

: ©(For:School Use) . .
Employee - [1ec [sequence| GE |

2. [AGIBE[HO[RE[MATE]
-d2d3lalsl6el

High School

3w
Area of High School Vocational Preparation :

'.M'alcl ch;Ic
: raduatce

“[AIN]APIL|BNH

11 2 3_

Please rate the individual in the following areas: (Circle the appropriate responses)

START HERE

Well Adequately Not at all
Prepared Prepared Prepared
Gy @ 3 @ O

7. Occupational knowledge. . ........ .o i 5 4 3 2 1
8. Occupational skills. . .. .....covi o 3 4 3 2 1
9. Work attitude . . . . ot vt e e 5 4 3 2 1
10, Work quality . . o oo ov e i e e e e 5 4 3 2 1
11. Work quantity (amount produced) .. .......... o oo 5 4 3 2 1

In the following areas of basic skills, how well prepared was this employee? (Circle the appropriate
responses)

Well Adequately Not at all Not
Prepared Prepared Prepared Observed

Gy @ & @ O 0

12, ReAAING. . v vttt e et e e e e e e 5 4 3 2 1 0
13, Srelling. . . .ottt e e e 5 4 3 2 1 0
14, Computer HIETACY . v o v v v ittt et e 5 4 3 2 1 0
IS Math, .o s 4 3 2 1 0
16, SCIENCE . . oot e eee 5 4 3 2 | (
17, WIHNg . . . e e e e e e e e o 5 4 3 2 | 0
18, Speaking . . ... h] 4 3 2 1 0
19, LaStening . ... o > 4 3 2 ] {
20, Problemsolving . .. .o oo h) 4 3 2 | 0




CVTAE/DI EMPLOYER - FIVE.-YEAR FOLLOW-UP STUDY Form C2
111 7298.C2-2 Sccondary Vocational Program Evatuation Page2

Please rate this employee on each of the characteristics listed below.

responses)

Well Adcquately Notat all Not
Prepared Prepared Prepared  Observed

G @ & @ O ©
21. Uscof toolsand equipment. . ... ... vt vi i, 5 4 3 2 1 0
22. Sclection and carc of space, matenals, and supplies. . ............... 5 4 3 2 1 0
23. Ability to work withco-workers . ............... oo, 5 4 3 2 1 0
24, Accepting advics and SUpEIvision . ... ... . i o i e 5 4 3 2 1 0
25. Working in a lcadership role when applicable . . .................. 5 4 3 2 1 0
26. Understanding the value and importance of work. . ... ............. 5 4 3 2 1 0
27. Prompt and depeadaile in attendance. . ... ... i 5 4 3 2 1 0
28. Willing to accept and performtasks. . . ... ... . i o i, 5 4 3 2 1 0
29. Ability to plan and dircctownwork. .. ... . e e 5 4 3 2 1 0
3C. Ability to make sound decisions . . ... ... e e 5 4 3 2 1 0
J1. Shows congideration and kindness towards others. ... ... ... ... S 4 3 2 1 0
32. Neat, clean, and appropriate appearance. ... ..o vve v e nnnnenn. 5 4 3 2 1 "
33. Flexibility toacceptchange . ..... ... iviiiii i, 5 4 3 2 1 ]
34, ability to learn new job tasks. .. ... .. ... e e 5 4 3 2 1 0
35, “What is your overall rating of this individual's occupational 38. In which of the following ways does your business work with

36.

copetence as it relates te hisfher job?

3) .._._ Very Good

(Circle the appropriate

sccen;lary schools to support education? (Please check all that
apply,

4)......Good (1) ___Suggesting new vocational courses
(3) .. Acceptable ) Recommending equipment and materials to be
() _._Poor used

(1) ... Very Poor

If the opportunity should arise, would you promote this
employec?

(3) Providing equipment/matcrials/donations

(4) ____ Providing facilities

(5) —__Providing vocational students with work experi-
ence

(6) ____Serving on advisory committees

. ‘{c«: (7) __Providing teachers with work experience
g; —— 'ﬁﬁ‘ sure (8) .___Releasing employees to teach vocational courses

- 'When hiring recent high school graduates, would you prefer to

hire persons who hzve had high school vocational training?

(3) . A good deat of preference
(2) .____ Some preference
(1) . No preference

(9) __ Partnerships

Please comment or

(1) Additional skills you fecl arc nceded by praduates

(2) How kigii school vocational programs could be improved

(3) What new technologies are coming into your work place

Thank vou for responding.
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APPENDIX D
Reporting of Results
- Wausau West Five-Year Follow-Up Survey

- School Wide Composite Five-Year Follow-up Survey
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(" Project Overview é }

The High-Technology Training Model Project
B e D e e e Wausau West
Five Year
Follow-Up Study

roject will develop a model for effectively
identifying high-tech training needs of
business and industry, and isolate
competencies that are relevant to secondary
and postsecondary curriculums to correspond
with the appropriate needs of business and
industry. ’

The enclosed comments are based on the R e s u I t S

results of the follow-ur study you responded
to for your high school.

PAID
Menomonie, Wisconsin
Permit No. 3

Non-Profit Organization
US. POSTAGE

If you have any questions please contact Tim . . \
Mero, Research Associate, High Technology This Survey was conducted during the
Project (715) 232-3793, or the Local spring/summer of 1989 by the center
Vocational Education Coordinator (LVEC) at for Yocational, Technical and Adult
\.your high school. _J Education as part of the Cooperative

( The following are the most significant skills ) Demonstration Research to implement

or knowledge the respondents have had to £, a High-Technology Training Model
learnin order to keep pace with changes in £ for Rural Based Business and
g:s";";j°nt:s'§;l&i&°i$°£$ (percent of i Industry, Technical Colleges, and
nde . X .
e At v interpersonal skills ‘28 3 Local and State Educational Agencies
14% - communications 8F e under Grant No, V199A90151.
149% - computer skills g4 B
14% - business management 'S 853
e following are skills or knowledge the ;
La‘.rgest penlzentag_e t:}f; respon?ents indiiazed E E 3;
ey must earn In the near future to keep 0V J ter for Vocational, * &
:gs\'v%g; e hanges '§.§".—§. : cen oAdult Educa’ti'g‘:lmnica|
+35% - advanced computer R EaE .
309 - basic computer £338 University of Wisconsin-Stout
26% - interpersonal relations ESa S Menomonie, WI 54751
’
\. y, \, W,
) o6

o
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Wausau West
5 Year Follow-Up

Male
Female

49%
51%

Total participants 47

1074

Unemployed,

na laoking (or paid employment
Unemplayed, looking for pald employment
Fullaime rudent, act employed e

Pan-time, whila ia schoal

Pan-time, ou. ln school

Pull-tme, miilasy o

Full-time, sonmilitary ki

Q)

o%

77% are working full-time and 14% are still in school.

prae
~J

& Present Employment.

Female
Male

0% 206 304 404 0% 0% T0%

& Average hourly wage.

Average houdy wage |3

W 7 o ¥ N
Total average wage is $7.22.

@ The parts of high school preparation that
have been of the greatest value in their job.

Computer skills
Science skills
Math akiils
English okills
General preparstion |8
Cusver swarencas & Info Yy

Specifie job skills
Genenl job skills

50% % 0%

o 106 206 W& W%
General job skills, at 60%, were rated of greatest value.

changed jobe one or mors times

& How do they feel about the courses taken at high school?
Vay Unsstisfied
Unsatisfied

Sacisfied

Very satisfiad

% 0% 1K 0N 0% 0% 0% 0%
94% were satisfied with high school courses.

& Asked if vocational courses including career
exploration and the development of saleable job
skills should be part of the high school program.

N
Not sure
Yo

0% 2006 0% W% 0% 100%

89% of the students felt vocational courses
should be part of curriculum.

& Since leaving high school:

doing sume vork 1 did
fellowing HS

} of mors promoticre

ob 108 208 0% 48 0% 0% 0%
66% have changed jobs one or more times.

s Education and training since leaving high school.

a0 sdditiona] trulning
privas school  AGAZ

onsthe jobotnalaing
spprenc.oeehip

4 yeas univenity progrun i
2 year UW.Conter
Yocational, sssocisie degres
Yoestionad, 1 yoar

GED

50% &%

% 106 X%
87% have completed or are actively enrolled
in a degree program,

e 0%

C . Q
AT



T Qt: & Asked if vocational courses including career
5 Year F OllOW"bp \ uddy & The parts of high school preparation that exploration and the development of saleable job
have been of the greatest value in their job. skills should be part of the high school progra

School Wide R s— -

Ys

‘ Oh 200 40% 0% 0% 100%
83% of ihe students felt vocational courses
should be part of curriculum,

Composite e

Math skills

Male 254 o il

Ceneral preparation

= Since leaving high school:

doing same work | did
following HS

Female 284
Total participants 539

Career awarenens & info
changed jobe one of mote imes

Specifie job akilly

| ot more promotions

. General job skills
% 106 206 2% W8 0% W8 0%

 Present Employment. 68% have changed jobs one or more times.

90¢

Unemployed,
ne looking for paid employment

Unemployed, locking for paid employment K

General job kills, at 52%, were rated of greatest value.

s Education and training since leaving high school.
no additional training &

Full-tims srudent, not employed : private choot [
onethe job-inining  EREREKS
Puteime, whils in sehool & How do they feel about the courses taken at high school? spprenticeship

Parv-dme, not in school Very Unnatisfied 4 yeat university program  [EEEEARES

Pull-time, miliwry Unestisfied 2 year UW-Center B
Pult-time, nonmititary ) Fe"&"lle Sudshed Vocstional, sssociate degres
' e P IE AR TRy
vm.um‘l' l yw VLR PPt
0% 108 20% 30% 40% S0% 60% 70% Very aatisfled o
67% are working full-time and 22% are still in school. 0% 10% 20% 0% 40% S0% 0% 10% 0%

92% were satisfied with high school courses. 87% have :;mg?etga o ar?;c’:i:r;ls; engolled

in a degree program.
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HIGH TECHNOLOGY TRAINING
MODEI MODULE

Planning and Conducting
* A Delphi Survey

Developed as part of the High-Technology
Training Model for Rural Based Business and
Industry, Technical College and Local and State
Educational Agencies under Grant No. ' ~ 190151.

Prepared by:

J. Timothy Mero and Orville Nelson
Center for Vocational, Technical and
Adult Education, University of Wisconsin Stout
Menomonie, Wiscons*n 54751

207

Q oo
ERIC | “«~1




TABLE OF CONTENTS

IntrOduCtion . . . . . . . . . . . . . . . . . . . . . . . . . 209
Purpose . . . . . . . ’ . . . . e . . . . . . . . . . . . . . 209
Objectives. . . . . . . . . . . . . . . . . . . . . . . . . . 209

Value of a Delphi Survey. . . . .. ... . ... c e . . 209

The Delphi Survey Technique . . , ., ., ., . . . . . o+ . . . .210

Application of tne Delphi Survey Technique. . . . . . ., . . .213
Summary . . . .. L. ., ... L. St s s e e e 44w W . . 220
Bibliography. . . . . . . . Tttt s e e e e e ey e e . 222
Appendices

A. High-Technology Delphi Round 1 Survey Questionnaire. . .224
B. High-Technology Trends Forecasting Survey . . . . . . .226
Part One: Technological Trends e e e e e 4 W . W227
Part Two: Work Management and Societal Trends . . .232
C. Sample Letter of Instruction for Round Three . . . . . .237

D. Survey Report Format . . . ot ot s e e e e 4 e 4 4 . . 240

E. Decision Matrix. [ ] L] [ ] [ ] [ ] [} [ ] [ ] [ ] [ ] L] [ ] L] L] [ ] L] L] [ ] [ ] [ ] 248’
F. High-Technology Training Model Project Trends
Forecasting Committee's Prediction of

High-Technology Related Trends . . . . ., ... .. .251

208

&9
¢
o




Introduction

This module describes the procedures and actions required to
plan and conduct research using the Delphi survey technique. 1In
some instances the reader is referred to other modules such as
Selecting Appropriate Sampling Technidgues that are used in
planning and conducting the belphi survey. The body of the
module describes the steps and procedures needed to plan and
complete a Delphi survey. 1In some instances additional details
have been included in appendices. Where this is done, the reader
will be referred to the appropriate appendix.

Purpose

The purpose of this module is to provide the information,
instructions, and procedures needed to plén and complete an
effective Delphi survey.

Objectives

The objectives of this moduie are to:

1. Identify the situations in which a Delphi study is an
appropriate technique to acquire data.

2. Provide information and procedures that will allow the
reader to plan and conduct an.effective Delphi study.

3. Provide information and instructions on how to develop a
valid survey instrument.

4, Suggest one way of displaying survey results,

5. Suggest how to use survey results.

Value of A Delphi Study

Often research, and education, evalvation, or curriculum

209
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specialists are asked to identify, gather and develop information
on an issue, trend, problem, or objective which is not completely
defined. In other instances the issue, trend, problem, or
objective may be clearly understood, but little or no direction
is available regarding the recommended action to take or the type
of data to collect. In one scenario the intent may be to
identify and prioritize the high technology trends an institution
must respond to. In a second scenario, the purpose might be to
identify and prioritize the high-technology competencies needed
for a particular group or those to be emphasized in a program at
an institution. Unless prior research has been done and is
available for review, one would not have information on the types
of trends.

One technique which the writer found to be of value in
identifying the trends under these circumstances is the Delphi
Survey technique. Application of this_technique in the
identification of trends will assist in the development of a
future oriented perspective for the evaluation and assessment of
programs. The writers have found the application of this
technique to be equally useful in the development of evaluation
and research instruments intenJ;d to identify the factcers
sncompassed in a problem area, and the types of questions which
may be used to collect data.

The Delphi Survey Technigue
The Delphi Survey technique was developed after World War II

to provide a process for predicting future events. Since L:e
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technique was released to the public, it has been applied in a
number of ways for a variety of purposes. Typically, it has been
used in one of two ways. Either it has been used to gain
consensus on future events or it has been employed to derive
consensus on present problems or priorities.

The Delphi Survey technique is designed to collect expert
thinking and provide a DProcess for achieving group consensus.

The process was designed to minimize the impact of personalities
on the thinking and decisions of the surveyed group or jury. The
respondents or jury members are selected to provide expertise
related to the purpose and subject of the research scudy.
Usually, the first round of the Delphi Survey technique starts
with a series of vVery general questions related to the problem or
topic being studied. For example, if a study was being made to
predict the nature of our society in the year 2005, one might
include a question, "What will transportation be like in the year
2005?2" The respondents, as a panel of experts, would then write
comments giving their views of the nature of transportation at
this future point in time. It is important that the initial
questions are of a general nature to avoid inadvertently
directing the thinking of the respondent.

Appendix A shows the four questions initially asked of the
members of the High-Technology Iraining Model Project's trends
forecasting committee. The purpose of the High-Technology
Training Model Project's Delphi Study was the identification of

trends in the areas of technology, work management systems and

211

fo
e

&0




societal issues that would occur by the year 2000. Some argue
that the use of these general questions can change the thinking
of the jury members; however, some stimulus is needed to direct
them to the area being studied.

The responses to the first round of the Delphi Survey
technique are analyzed and synthesized into a series of
statements related to the problem or topic being studied.
Responses are usvally identified on a numbered scale which form a
continuation (see Appendix B for a sample). These numbered
responses are then sent back to the jury members for their
evaluation. If one was predicting the likelihood of events at
some point in time, the respondents would indicate the
probability of occurrence. After the responses in the second
round have been given, the researcher summarizes the results and
determines the area of consensus on each item. The mean, mode,

or median may be used to identify the consensus response

depending upon the type of survey and the response scale used.
The area of consensus may be determined by the distribution of
-esponses. It could be an area of plus or minus one standard
deviation from the mean, or it could be the interquartile range
(the area between quartile 1 and quartile 3.) In some research
studies, the area of consensus is defined as the category within
which the mean, median or mode falls.

For the third round the researcher provides the respondents
(jury members) with a summary of the responses from the previous

round. Respondents are provided instructions and asked to
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consider those items on which their responses are not within the
area of consensus (See Appendix C for sample of the
instructions). For each response which is outside the designated
area of consensus, the respondents were given the choice of
changing their responses to one which is within the consensus
area or of writing an argument for retaining the original
response. It is important to emphasize that each of the
respondents make their decisions in private and do not know who
has made the other responses. Therefore, personalities and
reputations have minimal impact. Responses on the third round
are then summarized by the researcher.

If a fourth or subsequent round is used, respondents have a
choice of modifying their responses which remain out of
consensus, by moving them within consensus or to write a counter
argument for their continues position of nonconsensus. A high
level of consensus is usually achieved by the end of the fourth
round. 1In fact, consensus is usually high after the third round.

Application of the Delphi Survey Technique

When developing instrumenﬁs under conditions of uncertainty,
the researcher may not have the detail and information to
specifically determine the contents of the instruments ui- v
development. This is analogous to the case where a researcher is
attempting to predict the future but is not certain of the events
nor the likelihood of their occurrence. Since the Delphi Survey
technique has been used successfully in predicting future events

and gaining consensus, the writers thought that it would be
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worthwhile to apply this technicque to identify near term
technological developments and applications. The results of the
survey could then be used in the identification and/or evaluation
of competencies which members of the work force must be empowered
with in order to contribute socially and economically, adapt to
an ever changing work environment, and to be able to influence
their own future.
High-Technology Training Model Project

Perhaps it would be easiest to describe the use of the
Delphi Survey technique as it was applied to forecast trends as
part of the High-Technology Training Model Project. Thirty
individuals, each considered an expert in their field, were asked
to participate as members of the trends forecasting committee,
also referred to as the jury. The intent was to maintain a
broad, cross-sectional perspective for committee memb:rship which
represented diverse backgrounds, experiences, and interests in
lieu of developing an indepth perspective by assembling committee
members representing a single occupational field or industry.
The committee had a national and regional memberships
representing a broad cross section of professional organizations
and agencies representing: (1) agriculture and agribusiness, (2)
biotechnology, (3) computer software and hardware, (4) curriculum
development, (5) economic development, (6) emplovment (state,
national, private), (7) futurists, (8) insurance, (9) marketing
research, (10) manufacturing, (11) nuclear energy, (12) organized

labor, (13) proprietary and public postsecondary vocational and
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technical institutions, (14) state and proprietary industrial
training agencies, (15) Administrators, of Vocational, Technical
and Adult Education institutions/districts, and (16) university
faculty members. Their response .o the four questions (See
.Appendix A) asked in the first round of the study produced 254
comments. Each response was typed on a 3 X 5 card for further
processing. After the responses had been transferred to cards,
the researcher sorted the statements into piles of like
statements. Each pile represented a potential statement or set
of statements for the instrument to be used in the second round.

Usually, it is difficult to distinguish more than seven to
nine categories on one sort. Thus, if a wide variety of comments
is received, as was the case in this study, it may be more
efficient to identify six to nine piles or catec ‘es for the
initial card sort. After this has been done, eacn pile can be
further sorted into more specific sub~categories.

After a tentative set of categories or items has been
identified, the researcher should review the statements in each
pile. Although the statements may vary somewhat within a given
pile, they should represent one major thought. In other words,
only one major thought or idea should be represented by each pile
of cards.

Having verified the homogeneity of the statements in each
pile, the researcher can proceed to write the question or
statement for the final instrument. Often, a statement can be

selected from the pile which is representative of the idea
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explored. This has the advantage that it will be written in
terms understood by the persons who will respond to the next form
of the instrument.

In the case of the High-Technology Training Model Project,
the researchers painstakenly analyzed each comment, developed
categories for grouping comments and synthesized them into 61
trends statements.

Fréquently there will be a pattern or several patterns
represented by the trend statements developed through this
process.. In the example used in this module, there were clusters
of trend statements dealing with a wide range of subjects that
included: artificial intelligence, automated offices,
biotechnology, composite materials, computer integrated
manufacturing, communication networking, electronics,
transportation, world of work, products and services, global
issues, government, and economics. However, in most instances,
it will be easier to process, analyze and interpret the responses
if they are placed in their natural clusters. In order to keep
the study manageable, the 62 trend statements were split into two
parts. Part one consisted of 32 statements dealing with
technological trends. Part two contained the 29 remaining
statements in eight clustars in 11 clusters dealing with work
management and societal trends. Part one contained four open
spaces numbered 33 to 36, for the respondent to write additional
trend statements if desired. As a result, the 30 remaining

statement trend statements dealing with work management and
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societal trends, were consecutively numbered in Part two as 37
through 65.

Following the second round of the Delphi Study, a consensus
area was identified for each trend statement. Committee members
were then asked to review each of their responses which were
outside the consensus area and to either change their response
(bring it within the consensus area), or justify their position
of non-consensus in writing.

The second and third rounds of the Delphi Study was limited
to part one. In rounds four and five, the committee addressed
the trend statements contained in part two.

Designing the Report Format

Appendix D is a summary of the respc.ses to the 32
technological trend statements which made up part one. The
report format depicts:

1. The numbered trend statements.
2. The seven point rating scale for the likelihood of each
trend. The scale ranges from:
1 - indicates a 0% likelihood of happening.
7 - indicates a 100% likelihood of happening.

3. The box plot which reflects:

(a) consensus area (locating along scale).
(b) % of responses within consensus area.
(c) non-consensus response area above and/or

below consensus area.

(d) s of responses in non-consensus above and/or
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below consensus area.

(e) range (inclusive) of the responses.

4. Capsulized respondents' comments for justification of
non-consensus responses.

(a) The (+) indicates justification for rating
above consensus area.

(b) The (-) indicates justification for rating
below consensus area.

In addition to the capsulized comments, the non-consensus
comments were grouped by trend statement, number and reported in
their entirety, in a separate part of the actual Delphi study
report.

Survey Analysis

In the analysis of the results, a primary concern was to
establish consensus or non-consensus for the rating of each trend
statement. Consensus was established with the use of a decision
matrix (Appendix E) based on the following criteria.

l. Percent of responses within consensus area.

2. Width of consensus area.

3. Range of the likelihood ratings fof each statement.

It must be understood that consensus simply establishes the
location of the committee's concurrence along the likelihood
rating scale for the trend statement.

Trends Forecasting

Appendix F contains the High-~Technology Training Model

Project Trends Forecasting Committee's prediction of high-
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technology related trends based on a consensus of 88% or greater
on the 7 point likelihood rating scale.

Three major concepts involved in the design and utilization
of an instrument are: (1) validity, (2) reliability, and (3)
utility.

vValidity.

Validity is concerned with whether data collected are
related t¢ the decisions or actions to be taken. In the example
just cited, two measures of validity were used. First, a content
validity check was conducted by contrasting the trends identified
in each cluster with the typical trends identified in current
literature. This check ind ~-.ced that the instrument was
complete. Second, a concurrent validity check was made. Each
respondent had an opportunity to add additional trends in an item
labeled "Other."

Reliability.

Reljability can be assessed in different ways. For this
study, the consistency of the response patterns was utilized.

Utility refers to the degree of effort involved in designing
the instrument, collecting the data and making a useful
application of the information obtained. Although it does take
some lead time in order to query the panel or respondents
concerning their reactions to general questions, the amount of
time required for each respondent to complete Round 1 is

relatively small.
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In the High Technology Training Model Project's Delphi
Survey, each respondent was asked to write the three or four most
important changes they felt will occur in each of the four areas
in the next ten years. When the respecnses were pooled, a wide |
va:rety of statements was obtained. With a smaller jury, one
might have to ask for more detail. If a large jury is used,
fewar responses can be requested for each question. If clerical
time is available to pull the statements from the survey forms
and place one per 3 X 5 card, the instrument development process
goes very quickly. After the statements have been recorded on a
card, the sorting process can be done quickly. Since the
instrument was designed around a specific problem and the
questions in the first form was built on functional area in
research, the results were readily useable in designing the
second survey.

Summary

Experiences of the writers indicates that the Delphi Survey
Technique can be effectively used to identify, gather and deveiop
information concerning issues, trends, problems or objectives
which are undefined or instructural. The first round of a Delphi
Survey technique can be effectively utilized to identify the
specific dimensions of the concept to be measured. The
information provides the basis for a series of statements or
questions which can be put into the survey instrument for use in
the second and subsequent rounds. In situations where the number

or diversity of the responses is unmanageable, the survey may be
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UNIVERSITY QI WISCONSIN

CVTAE r ! D n
CENTER FOI VOCATIONAL TECHNICAL AND ADUL T LOUCATION
715-232-1382 A U/

July 26, 1990 MENOMONIL WISCONSIN 54751
L 8 20, .

RE: High-Technology Trends Forecasting Committee

Dear :

The responses for the first round of Part Two (Work Management and
Societal Trends) of the delphi survey have been processed. We are
now ready to do the second round of this process. In this round you
will need to check your response on each item against the consensus
response area for the item. To simplify this process, we have
identified those items on which your response is outside of the
consensus area by circling the statement number in red. If you have
any questions on what you are to do, please call us. Your first
round survey is enclosed. You will use it as you complete the second
round. We would like you to return part two of the survey, using the

€ enclosed envelope, by August 10, 1990. The directions for the second
round are given below.

Instructions for Round Two of Part Two

In round two you will need to do the following:

1. Review your survey to identify those items on which youv
responses are out of the consensus area. These items have
been identified with a red circle around the item number.

2. When you find an item number that has been circled, compare
your response to the consensus area. The consensus area
has been identified with a green box drawn around the
response(s) that are included in the consensus area. On an

item where your response is outside of the consensus area,
you have your choice of two actions:

a. You may change your response to the consensus area.
This can be done by drawing an arrow from your response
to the number in the consensus area. If there is more
than one response in the consensus area, draw your
arrow to the response choice you prefer. .

b. If you do not want to change your response, you must
write a justification for your response. Any comments
made on your first:xeund have been compiled and 1ined
out. on your original:to preclude confusion with round
two comments. If there is space on your survey by the

UNIVERSITY OF WISCONSIN-STOUT 15 AN LQUAL QPPORTURITY AND AFFIRMATIVE. ACTION UNIVEASITY.
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Page 2
High-Technology Trends Forecasting Committee

item, write your justification there. 1If you wish to
use lined out comments from round one as justification,
simply circle the comment. If you need more space, we
have added an additional form. On that form you can
indicate the item number in the left hand column and
write your justification in the right hand column. Be
sure to list the item number, so we can link the
justification to the item.

3. After you have completed the steps above, return your
survey form to us in the enclosed envelope.

The consensus areas were determined by selecting the respciise or

response choices that were selected most frequently by the committee.
In some instances, there were two adjacent response choices that werc
selected by the same or similar number of committee members. In this

instance, we included more than one response choice in the area of
consensus,

After the responses have been received from this second round, we
will run a summary of the consensus predictions and send a copy to
you. 1In addition, we will summarize the justifications from each of
the surveys and present those along with the statistical summary.
These justifications will not be presented by the respondents' name.
There will just be a complete list of the justifications for each
item. oOnce this second round is done, you will be able to see what
the consensus prediction is for each work management and societal

change, and you will also have some Justifications for responses that
do not fall in the consensus area.

The comments given on the first round survey were appreciated. We
are in the process of summarizing these and will provide a summary of

them with the overall report that willi be sent to you after this
round.

If y>u have any questions on how to Complete this second round, be
sure to call us (Orville Nelson (715/232-1362, Tim Mero

(715/232-3793). If we are not in, leave word with our secretary, and
we will call back.

Your input is sincerely appreciated.

Sincerely yours,

Orville Nelson Tim Mero ‘
Co-Director A Research Associate

Center for Vocational, Technical
and Adult Education
218 Applied Arts Building
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7. Definitely will happen (100%)
6. Very likely wiil happen (81-99%)
5. Likely will happen (61-80%)
4. Moderate chance will happea (41-60%)
3. Unlikely will happen (21-40%)
2. Very unlikely to happen (1-20%)
L. Will not happen (0%)

| {
1. Expert systcms with systematic 1 2 3 4 5 6 7
rules for decision making will

. [
decrease the need for technical {
experts.

o _ 0) 20 40 60 80 100
Artificial Intellipence/Expert Systems | | { |

1
1

28% 55% 17%

Respondent's comments for non-consensus: + Reduced role with employee involveme .
- Increase before decrease.
- Yes, but not in 10 years.

1 2 3 4 5 6 7

2. User fricndly, expert systems
will be used in most industry
and business fields by 2000.

34% 66%

Respondent's comments for non-consensus: - Change most to many.
- Yes, but not in ten years.

utomated Office/Datamation

3. The usec of clectronic data bases 1 2 3 4 N 6 7
with controlled access, will replace
conventional record systems in 40%
or more of the businesses and

industries. 6% 94%

Respondent's comments for non-conscasus: - Cost factor is a problem for small businesses.

Note: Respondeats' comments for non-conscosus
+ indicates comment of respondent-rating item above conscnsus arca

- indicates comment of respondent rating item below consensus arca
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() 20 4() l()'() }Is'() ll 00

l l l
4. Admuustrative support staff | 2 3 4 5 §) 7
members will utilize integrated
clectronic work stations as part of | I
their everyday functions.

D
2% 388%
Respondent's comments tor non-consensus: - Administrators (now in 40s) won't know how to connect.

5. lmpact printers will reach 1 2
obsolescence by 2(XX).

(o
BN
n

6 7

—p—

17% 83%

Respondent's comments for non-conscrisus:  Technically obsolete, but many will still be in use.

6. Words-per-minute and keyboarding I 2 3 4 5 6 7
skills will be abolished as the
standard used to identify a person's F— !
i fici .
clerical proficiency 17% 60% 23%
Respondent's comments for non-consensus: + More likely.
- Never was the standard.
7. Atleast 50% of the computers on 1 2 3 4 5 6 7
the market will include voice
actuation as a standard feature. l —'I
17% 12% 11%
Respondent's comments for non-consensus: + Closer than we think.
- Will still be add on.
- % too high.
Biotechnolopy
8. Genetically engincered products to 1 2 3 4 5 6 7
cure AIDS and some cancers will be ( ,
on the market. { 1

17% 2% 11%
Respondent's comments for non-consensus:

: + Higher likclihood based on scientific progress.
- Prevention not cure.
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) 0 40) O(0) o 100
9. There witl be a SO0% increase in the g '2 l | | |

availability of tederal support for | 2 g 4 5 G 7
biotechnology . escarch to develop )
cures for disabling and lite
threatening discasces.

——
b

6% 38% 0%

Respondent's comments for non-conscnsus: A 50% increase is small $ amount.

10. Of the technological advances in 1 2 3 4 5 6 7
scicnce, genctie engineering will be
the most controversial.

100%

CADICAE
11. Computer assisted design (CAD) 12 3 4 5 6 7
will be used for more than 90% of
all drafting and design tasks in F— —

busiacss and industry.

6% 88% 6%

Respondent's comments for non-conscnsus: + Without it, companics cannot subcontract.

£ _posite Materials

12. Sixty percent or more of automobile 1 2 3 4 5 6 7
components will be manufactured of
composite materials. }

12% 88%

Respondent's comments for non-consensus: - % is too high.

13. By the year 2000, 20 percent or 1 2 3 4 5 6 7
more of the structural steel 2
requircments will be met with
cotmposite materials.

L

34% 66%

Respondeat's comments for non-consensus: - 20% is too low.
- Depends on one's definition of structural steel.
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Computer Tatepeated Manufacluring ()| | %() lll() 6(0) 30 100
! | |

4. Swmart machines, with
scll-diagnosic g and sclt-repairing, | 2 ’3 4 5 () 7
module replacement capabilitics .
will be on line. ]

889 1%

Respondent's comments for non-consensus: 4 Extent of use will be limited.

15. The Automated Factory, with fully 1 2 3 4 5 6 7
wtcgrated manufacturing, will be a
proven operational concept.

—n—

17% 33%

Respondent’s comments for non-consensus: - Proven technology, but not accepted in U.S.

16. Visual and contact sensory hardware 1 2 3 4 5 6 7
and software will expand robotic
applications. I —]

17% T1% 6%

Respondent’s comments for non-consensus: + Already beginning.
- Yes, but not in 10 years.

17. Atleast one space lab devoted to 1 2 3 4 5 6 7
manufacturing in space (i.c., for
critical tolerances) will be in orbit. I -

34% 60% 6%

Respondent's comments for non-consensus: + USSR has it now, U.S. will soon.
- 20 years yes, 10 years no.

18. Computer integrated manufacturing, 1 2 3 4 5 6 7
(CIM) will be used extensively in
80% or more of the industrialized
nations.

N
28% 60% 12%

Respondent's comments for non-consensus: - Not in 10 years for extensive use of CIM.
- Yes, but not extensively.

)
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| l |

10 Awtomatic stovage and automatic I 2 3 4 5 6 7
retricval (AS/AR) systems tor parts :
and components, with controtied |
access, will be widely used in
companics. 1 7% 839

Respondent's comments for non-consensus: - Not in 10 years.

20. Scaled down computer wategrated
manufacturing (CIM) systems will I 2 3 4 5 6 7
be tn use by 10% or more of the !
"Job Shops".

17% 83%

Respondent's comments for non-consensus: - Need more education to make these changes.
- Dechinition of job shop would prevent this.

Communication Networking

21. Corporate hcadquarters will have 1 2 3 4 5 6 7
rcad only memory (ROM) access to
the information and production data =

bases of their subsidiaries.

17% 83%

Respondent's comments for non-consensus: +Don't see how major corporation can exist without.
- Large corporation yes, but not for small ones.

22. Ninety percent of all companies will
have their communication equipment 1 2 3 4 5 6 7
(clectronic mail, facsimile machines,
computers, telephones, answering
machines, laser scanners, and
printers) intern2'ly networked as a 34% 66%
single, user friendly system.

Respondent’s comments for non-consensus: - 90% scems too high.

- Too many small companics.
- [ would agree for large corporation.

23. A telecommunications link capability 1 2 3 4 5 6 7
will be a standard feature on portable |

lap-top computers.
0% 88% 0%

Respondent's comments for non-consensus: + A must; 1 had it five years ago.

———
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(') '|2() lll'() 60 80 100
| l |
2 3 4 5 6 7

—
| 7% 66% 17%

Respondent's comments for non-consensus: + More conunon than most recognized.
+ Very likely.
- ‘They won't want it as work is a socializing activity.
- Employces want to be around others.

24, T'wenty to twenty-five percent of l
cmployces will work out of remote
locations, linked to their company
or corporation through
elecommunications.

25. Wark related trave will be 1 2 3 4 5 6 7
signilicantly reduced (20-30%) duc
to improved communication
actwork systems.

amt—

23% 1T %

Respondent's comments for non-consensus: - Yes, but not in 10 years.
- Face-to-face is important.

Computer Literacy

26. English will be standardized as the 1 2 3 4 5 6 7
international programming language
for voice actuated computers. }

17% 83%

Respondent’'s comments for non-consensus: - Not necessary with in line translators.
- Nationalistic interests.

27. Thought actuated computers will 1 2 3 4 5 6 7
have progressed from the

development phase to a broad range |"‘—— =
of ficld tests.

28%  55% 17%
Respondent’'s comments for non-consertsus: - Can't sec widespread application by 2000.

- Yes, but not in 10 years.

- Don't see breakthrough coming yet.

- Only in concept base..

+ This is stilt only advance research phase.

- 2% now, question 50% in 10 ycars.

28. Reprogrammable optical (laser) 1 2 3 4 5 6 7

disks will be the most popular
media for the storage of permancnt
and semipenmancnt records.

23% T1%

Respondent's comments for non-consensus: - Not in 1) years.
. 4= -Not enough knowledge to respond.

Rl e




() %Z() fl() 6O a() 100
29 Pictures (icons neech ar | ' b
2 amncrens, wil becom i 2 3 4 D 6 7

[ . computer interface standard.

a——

22% 72%

Respondeat's comments for non-conscasus: (One omit)

- Not enough knowledge 1o respond.

Elegtronics

30. International standards will have 1 2 3 4 5 6 7
’ ..« been adapted for clectronic interface
‘ tcchnology. i

« 0% 94%
i ) B
Respondent's comments for non-consensus: - Fast moving, but I can't give to the group view.

»

. .Equipuient and Facilities

31 The flexible manufacturing facility

* will be like a hanger or gymnasium, 1 2 3 4 5 6 7
providing optimal diversity,

*
e .

- efficiency, economy, and —— | _*—l
adaptability for changing, multiple
long and short term requirements. 11% 2% 17%
' Respondent's comments for non-consensus: - The open concept is less expensive,
\ + We have had that for a long time.
E + Highly likely to happen.
’
Transportation _
32. High specd ground transportation 1 - 3 4 5 6 7

will begin to replace short distance
. air routes.

. ' 17% - 83%

Respondent's comments for non-consensus: - Not by 2000 unless begin means testing only.

- They are still talking about them; without federal
help, unlikely to be built.
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Trends Forecasting Committee

Trends Forecast
(Part One: Technological Trends)

The Trends Forecasting Committee predicted the likelihooc. of
the following technological trends happening by the year 2000.
Forecast are based on a consensus of 88% or greater on a 7 point
likelihood rating scale.

1.

(Biotechnology) It is likely to very likely (61-99%) that
of the technoloqibal advances in science, genetic
engineering will be the wost controver51al

(Automated Office/Datamation) It is likely to very likely
(61-99%) that the use of electronic data bases with
controlled access, will replace conventional record
systems in 40% or more of the businesses and industries.

(Electronics) It is likely to very likely (61-99%) that
international standards will be adapted for electronic
interface technoloqgy.

(Automated Office/Datamation) It is very likely to
definite (81-100%) that administrative support staff
members will utilize integrated electronic work stations
as part of their everyday functions.

(CAD/CAE) It is likely to very likely (61-99%) that
computer assisted design (CAD) will be used for more than
90% of all drafting and design tasks in business and
industry.

(Communication Networking) It is likely to very likely
(61-99%) that a telecommunications link capability will be.
a standard feature on portable lap-top computers.

(Composite Materials) It is likely to very likely (61-99%)
that sixty percent or more of automobile components will
be manufactured of composite m~terials.

(CIM) There is a moderate to likely (41-80%) chance that
smart machines, with self- dlagn051ng and self-repairing,
module replacement capabilities will ‘be on line.

(Biotechnology) There is a moderate (41~60%) chanceé that
there will be a 50% increase in the availability of
federal support for biotech!iology research to develop
cures for disabling and life threatening diseases.



High-Technology Training Model Project
Trends Forecasting Committee

Trends Forecast

(Part Two: Work Management and Societal Trends)

The Trends Forecasting Committee predicted the likelihood of the
following work management and societal trends happenlng by the year

2000.

Forecast are based on a consensus of 86% or greater along a

7 point likelihood rating scale.

l.

The committee had 100% concurrence that:

a.

(Products and Services: Quality) It is likely to very
likely (60 99%) that the philosophy of quality being
everyone's responsibility will have a strong influence on
corporate human resource development and organizational
development programs.

(World of Work) It is likely to very likely (60-99%)
that the majority of the labor force will be employed by
manufacturing and service oriented business with less
than 500 employees.

(Work Skill Development) It is likely to very likely
(60-99%) that managers and technics will have to become
generalists vice specialists, knowing a little about a
lot of areas, to creatively solve problems and be more
mobile within organizations.

(Work Skill Development) It is likely to very likely
(60-99%) that postsecondary technical education programs
will be highly flexible and adjustable to the skill level
and learning speed of each individuals.

The committee had 93% concurrence that:

a.

(Management) It is very likely to definitely (80-100%)
that small businesses and corporations will need to be
flexible and responsive to changing consumer needs and
demands. ‘

(Work Skill Development) It is very likely (80-99%) that
employers will provide more flexible in-house training
and education to upgrade the skills of present and new
employees.

(Work Skill Development) It is very likely (80-99%) that
employees will be required to have expanded basic and
technical job skills.

(Global Issues) It is very likely (80-99%) that there
will be a 20-30% rise in international trading
partnerships.

(World of Work) It is very likely (80-99%) that
techriological advances will create a shortage of applied
technologists with 2 and 4 year degrees.
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(Work Skill Development) It is likely to very likely
(60-99%) that remediation education will be a major
function of adult education.

(Work Skill Development) It is likely to very likely
(60-99%) that educational institutions, and businesses
and industries will work as partners with students
participating in cooperative programs.

(Work Skill Development) It is likely to very likely
(60-9¢%) that postsecondary technical education and
training programs will base 80% of their curriculum on
local customer needs.

(Work Skill Development) It is likely to very likely
(60-99%) that problem solving ability will be the leading
employability trait.

(Management) It is likely (60-79%) that management
functions will lean towards services and support
coordination.

The committee had an 86% concurrence that:

a.

(Global Issues) It is very likely to likely (80-100%)
that U.S. companies will be held accountable for any
ecological damage resulting from production or waste
disposal.

(Work Sskill Development) It is very likely (80-99%) that
80% of all entry-level personnel will have to be computer
literate.

(Global Issues) It is likely to very likely (60-99%)
that the concept of world standard: will replace naticnal
standards as world economy becomnes a reality by the year
2000.

(World of Work) It is likely to very likely (60-99%)
that out of need, corporations will remove the ethnic,
gender, and dlsablllty barriers in order to find skilled
and/or trainable employees.

(Work Skill Development) It is likely to very likely
(60~-99%) that in education, the understanding of process
will dominate the current emphasis on product.

(Government) It is likely (60-79%) that federal tax
incentives for individuals and corporations will be
available for formal education and job related training
and retraining.

(Products and Services: Quality) There is a moderate to
likely (40-79%) chance that Statistical Process Control
will be the unive = .1 standard (method).

(Management) There is a moderate to likely (40-79%)
chance that mid-level managers will be replaced by team
facilitators who woLk witl the self-management teams in
any given segment (department of the corporation).
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Sampling involves uniecting a representative sub-s:t of
people, agencies, or businesses firom the total group available.
Sampling is used for a variety of reasons. It may be very
expensive teo contact “he total population or group. Or, it may
be teo time consuming to altempt to contact everyone. The
alrernative is to ideatify » representative sample and use the
time and resources iYai.able Lo obtain information from members
of the samp’e. Revearch naw shown that statistics from a sample
are oftz.. .or: accurai«: than those from the total population.
This results Irom the fact that it is usually possible to do a
hetter job o%f contacting each person or organization involved in
the sarple and obtaining the information requested,

Sampling ¢an be a very sophisticated process. However, the
basic concepts aré logical and not difficult to apply in everyday
»ractice. This module presents these basic concepts and
identifies a procedure for selecting samples.

Purpose

This module is designed to provide the information needed to
select the appropriate sampling technique and sample size for a
study.

Objectives
The objectives of this module are to:
1. Describe basic sampling techniques, and the situacions

in which they can be most effectively applied.
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2. Provide a process for selecting a valid sample size.

3. List the typical steps used to select a sample.
Population

The population comprises all of the people, organizations,
or agencies that meet the criteria for the total group. For
example, if one wanted to measure the career choices of the high
school seniors in Wisconsin, the population would be all of the
youndg men and young women who are high school seniors in
Wisconsin. For a study of the supervisory training needs of
employers, the population might be all businesses and industries
which have one or more supervisors. The list of all of the
elements or individuals in the population is called the sampling
frame. The problem or purpose statement should indicate the
appropriate population.
Sampling

A sample is a representative group of individuals or
elements from the total population. 1In the example of the
identification of career choice, a sample of high school seniors
could be selected. 1In the_study of the need for supervisory
training, a sample of businesses and industries could be selected
if this population was large. The sample must be representative
of the population if the statistics from it are to be used to
make generalizations or develop conclusions about the population.
Some basic types of samples are described in the following

paragraphs.
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Types of Samples
Fandom Sample

The process of selecting a randoh sample assures that each
person or element in the population has an equal chance of being
selected. 1In other words, being selected as a member of a random
sample is based purely on chance. One random sampling method
with which we are probably all familiar is placing names in a hat
and randomly selecting the number of names needed. 1In this age
of the computer, software programs are often used to generate a
random sample from a given population. If the names or
identification labels for the members of the population are
stored in a computer data bank, it is relatively easy to obtain
or write a program which will randomly select members from the
population and print a list of names, addresses, and/or other
data on the members of the sample. The names and addresses may
be printed directly on mailing labels or envelopes to facilitate
a mail survey. A table of random numbers may also be used to
select the members of a random sample. A sample set of random
numbers is given in Appendix A.

Stratified Random Sample

In some instances, one may wish to assure that certain
groups are adequately represented in the sample. For example, if
a survey of local business and industry was being conducted and
there were only one or two that were very large, you might miss
them in selecting a pure random sample. 1In order to assure that

one or more of these large industries would appear, one could
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stratify the original population by size of the business or
industry and then select randomly within each of these
categories. In general, this is the process for selecting a
stratified random sample. The purpose of the study will dictate
what categories or groupings (strata) are important to be
represented in the sample. If there is a possibility that a
random sampling process might not select enough people or
elements from that group within the population, a stratified
random sampling process should be used.

The first step in selecting a stratified random sample is to
identify the strata or groupings of interest within the
population. After these have been identified, a random selection
of members from within each strata or group can be selected. It
is possible to change the proportion of members selected from
each grouping. For instance, if one has a very small number of
members within any given strata, you may wish to select a
proportionately larger sample from that group in order to have
enough data to develop meaningful statistics. If a sample of
high school seniors was being selected, it would probably not .ke
necessary to stratify the population. ‘This population is
relatively large and the proportion of males and females is vexy
similar. Therefore, it is likely that a sample drawn from this
population would have an almost equal proportion of males and
females. In fact, if the proportion of males and females was too
disproportionate in the sample selected, one would probably

question the sampling technique used.
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Sequential Sampling

In some situations you have a sampling frame or long list of
names that identifies your population. Selectiag a random sample
from this list would be a time censuming process and open to
errors. An alternative process is selecting names from the list
through the application of a sequential interval K, so that every
Kth name on the 1list, following a random start, is included in
the sample.

For example, if you need every fifteenth name from the list,
ranc .mly select a starting point within the first fifteen names.
Then, count off fifteen names from that point and select that
person for the sample. This process would be continued until you
have gone through the entire list of names (sampling frame.) 1In
this example, if the tenth name was randomly selected as a
starting point, you would also be selecting the twenty-fifth,
fortieth, fifty~-fifth, etc. names from the list. The sanple size
for this process is determined in the same way as you would
determine the sample size for any of the other sampling
techniques (See Appendix B). The value of interval K is
determined by dividing the size of the population by the desired
sample size (N/n=K.)

Cluster Sample

When sampling from existing groups, it is often more
appropriate to select a cluster sample. An existing group could
be a class section, the people living in a city block, or various

office/plant sites for a company. In a school setting selecting

261



a random sample can be disruptive to the educational process.
Also, it makes it difficult to administer the survey instruments.
When an entire class section is selected, the teacher or
researcher can administer the forms to all of the students
involved.

When doing community surveys, it may be difficult to obtain
a complete listing of the people in a specific area of a city or
county. Selecting city blocks or areas can overcome this
process.

The process used to select the group or clusters must assure
that they are representative of the entire population. For
instance, in a school setting some sections may have more
stur nts involved in extra-curricular activities, such as, band
and athletics. To avoid introducing a bias, the researcher can
stratify » % groups or class sections and randomly select from
the strata. For example, if you had six sections of students in
each class in high school, these sections could be stratified-
based on those that contain students involved in extra-curricular
activities and those who are not. There may also be some
sections that have a cross-section of students. Once the strata
have been identified, the researcher can randomly select the
number of sections needed from each strata for the study. Again,
the number of sections will depend upon the total sample size
needed. If a sample of size fifty is needed and each class
section has twenty-five students in it, two sections would be

selected for the final sample. If there were two strata, one
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section would be selected from each strata. If there were three
strata, it may be easier to Over sample and select three
sectione. |
Judgmental Sample

Another type of sample sometimes selected is one in which
the researchers select people or elements from the population
which they feel are appropriate for the sample needed in the
study. In some instances, this may be a valid sample. If it is
necessary to have people who are knowledgeable of a new
technology or a particular problem area in order to identify
needs relaced to the area,.then a judgmental sample would be very
appropriate. If, however, the purpose of the study is to obtain
data which can be generalized to the total population, then the
judgmentai sample is not appropriate. It is usually difficult to
prove that & judgmental sample does not have some type of a kias.
Worse yet, it is usually impossible to identify the exact nature
and impacts of these biases.

Procedures for Selecting a Sample

The following is a general procedure which may be followed
in selecting a sample.

l. Review the purpose of the study to identify the
characteristics of the appropriate population. List these
characteristics,

2. Determine if the population is large enough to justify
using a sampling process. If the population has only eight or

ten members, it would be more efficient to contact each one. 1If
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there are several hundred, then it would be more appropriate and
efficient to use a sample.

3. Determine the level of accuracy needed in the sample.
For example, the level of accuracy needed would increase directly
as the cost and significance of the impacts of a decision
increase. Also, determine whether it is necessary to stratify
the population and sample within each strata.

4. Using the information from the previous steps and the
study objectives, determine the sample size to select. If there
are stratas or sub-groups in the analysis, it will be necessary
to determine at which level one wishes to specify the accuracy of
the sample. For example, if it is desired to have a specified
level of accuracy within each of the strata, then the sample
sizes would need to be selected for each strata. If it is
adequate to have a specific level of accuracy for the total
sample selected, then the sample size would be identified for the
total group and pro-rated to each of the strata. See Appendix B
for a sample size chart.

5. If a ranuom or stratified random sample is being
selected, use one of the processes identified above to randomly
select members for the sample. If the members of the population
are stored in a computer file, it would probably be most
efficient to have a computer program written which would randomly
select members from a given population and print out the
information needed. This program could then be used any time a

sample is needed. When selecting the sample, it is a good idea to
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select additional members or names. If it is imposcible to
contact one of the members of the original list, the additional
names can be used to complete the sample.

6. Check the characteristics of the sample against the
characteristics of the total population. For example, if the
total population is approximately 50% females, the sample should
also have approximately 50% females. Other population
characteristics such as age, educational level, and occupation
may be used for this check.

A Caution

Response rates are not equivalent to sample sizes. For
example, if you need a sample size of 100 and expect a response
rate of 50%, it is not valid to increase the sample size to 200
in order to assure 100 responses. The 100 responses would give
the statistical accuracy needed, but there would be the potential
of significant bias in the responses. fThe problem of less than
100% response rates must be addressed in a different .nanner.
Non-respondents must be contacted and data acquired from them. A
follow-up of a sample of non-respondents is needed to assess the
nature and magnitude of any biases. The information from this
non-respondent group is processed separately and contrasted with
the results from the original respondents. Any discrepancies in

the response patterns indicate potential biases.
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Appendix A - Random Numbers

* Three Digit Numbers for Populations of 999 or Less.

* Four Digit Numbers for Populations of 9999 or Less.
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168
108
440
936
644

42
218
284
414
272

68
532
612
170
276
333
134
514
426
493
319
466

44
661

59
478
683
963
355
148
447
569
307

945
201
541
220
692
571

74
302
940
769
619
662
953
575
322
169
710
721
942
618

Three Digit Numbers for Population

998
75
955
638
41
969
139
733
920
621
636
804
326
437
396
76
333
610
11
69
842
424
748
229
695
726
262
757
493
604
5
621
91
241
310
760
782
960
181
471
172
456
750
985
742
217
437
230
93
132
790
785
881
284

915
467
936
488
893
175
695
986
841
630
191
642
764
916
368
375
593
692
494
735
969
162
670
331
967
460
271
692
763
494
328
573
230
210
846
698
476
305

59
930
317
373

627

894
691
486
762
25
9
222
297
59
437
116

of 999 or Less

188
537
712

48
861
484
796
668
754
278
724
649

77
132
513
224
433
458
599
789
679
959

49

82
965
412
941

63
973
130
944
471
333
120

82

72
231
922
683
595
204
142
521
355
125
663
139
564
367
557
364
329
166
668

309
825
744

20
752
574
409
700
706
132
872
745

429

35
674
507
980
757
117
817
491

27
996
521
875

84
784
958
971
873
242
366
133
173
473
240
244
667
416
610
184
949
768
273
716
465
353
952
831
395
923
394
510
471

267

368
231
346
498
183
536
431
683
958
839
803
166
742
501
273
112
530
129
339
792
416
343
432
192
433
721
852
803

86
943
393
606
566
118
649
243
653
291

18
372
312
150
383
214
970
914
487
285
482
406
992
314
786
321

2f

59
280
353
282
503
757
491
929
815
975
625
802
741
511
112
487

9
765
994
116
468

9
346
382
149
882
566

5
276
311
594
622
206
885

80
124
311
648
480
430
796
348

94
691
457
110

41
938
371
549
173
170
530
331

D

190
654

35
927
830
448

552
552
524
680
800
686
255
994
573
321
412
543
869
626
473
734
680
368
625
149
590
610
448

89

49
603
287
303
343
860
314
914
247
420
275
521
370
297
926
498
177
125
156
472
713
977
798

120
349
553
231
722
393
318

93
140
398
768
440
213
625
963
624
601
660
911
414
152
580
909
875
708

48
308
185
341
355
726
396

30
390
691
120
781
555
729
166
176
613
883
105
365
477
673
779
493
933
491
740
564
302

406
692
329
693
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99
550
952
136
254
866
133
501
162
97¢
176
133
702
863
864
481
361
735
896
725
150
708
158
526
719
132
166
461
643
623
709
148
913
782
674

52
598
596

61
987
708
534
183
301
237
322

52
749
395



59

77
464
147
294
790
156
582
182
344

53
727
419
574
891
587
526
603
468
530
185
727
449
389

229
604
497
754
141
489
660
958
932
558

75

36
140
718
171
792
943
317
406
380
661
573
982
707
204
443
515
257
448

12

16
446
935
185
401
116
691
166

48
206
867
182
394
708

25
111

91
65
710
449

88
205
368
958
888
346
456

17

375
734
645
598
998
750
219
302
147
508
880
236
475
327
623
210
545
883

77
109
700
4406
973
470

697
964
128
562
996
300
375
145
682

26
720
414
513
738
985

88
275
347
247
705
473
196
753
706
962
610
768
956
520
887
360
700
346
728
131
966
511
101
870
392
333
541

161

503
700
893
915
416
321
491
846
990
92%
769

337
164
899
756
228
142
176
245
656
937

99
324

37
554
289
506
985
457
414
609
433

55
909
580
447
368
375
509
720
887
675
831
762
619
713
713
769
318
901
633
184
905
308
140
951

79
512
809
439
106
119
376

79

400
410
939
732
552
850
154
221
107
512
123
610
311
993
271
776
913
477
434
297
595
459
261
906
836
407

44
863
215
361
994
278
155
473
942
368

94
476
495
646
105

103

612

55
948
431
631

35
559
171
725
529
979
891

268

229
354
247
674
635

74
683
438
869
241

81
375
630
393

44
153
695
693

393
980
815
212
899
991
966
576
373
788
803
744
923
369
897

39
991
453
252
606
984
470
532
735
578
730
958
374
719
775
905
830
309
933

918
869
406
154

-~
’

964
460
181
536
225
584
904
944

98
481
448
298
977
987
309
487
911
321
532
768
752
282
328
174
739
382
125
864
519
908

61
414
606
936
906

39
278
265
435
752
909
307
223
472
744
898
891

51
106
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999

382
125
414

154 .

528

39
882
109
646
942
629
145
%90
295
359

600
870
865
753
252
681
822
294
597
613
772
596
488
724
287
593

92
253
336
777
594
296
824
476

83
186
323
824
628
552
998
412
546

64
710
629

436
635
747

41
586
521
112
279
706
123
812
292
396

27
695
915
673
811
359
891
992
113
640
160

710

635
541

81
975

91
599
596

67

83
664
330
164
923
241
625
554
385
970
520
281
402
936
657
230
698
128
134
645
349

414
963

50

30
141
250
142
231
559
238
111
128
972
387
816
872
155
613
203
803
253
804
298
812
377
519
895
883
879
880
929
825
324
645
537
193
138
475
806
396
956
382
205
990
648
367
713
162

36
252
629
400
298
688




916
628
371
556
764
494
950
234
714
306
606
922

62
693
241
930
731

66

75
500
757
908

98
816
216
995
973
947

- 594

563
364
725
586
404
713
566
337
905
444
228
119

20
612
498
448
186
989
828
637
169
581
903
782
£52

627
296
294
251
601
331
123
773
424
866
169
866

46
609
981
193
876
835
358
762
780
743
438
629
768

976
788
365
475
313
241
671
155
529
271
114
258
286
886
878
524
855
460

32
698
836
558
339
203
560
953
752
291

883
406
386
220
522
193
797
377
102
683
472
752

66
209
888
190

[

-

940
573
182

79
651
915
196
511
934
927
363

77
339
933
586
764
168
201

95
673
985
516
440
802
584

678

911
772
380
951
414
491
247
442
765
751
785

804
985

67
662
717
122
110
345
466
284
438
334
296
251
576
256
812
796
715
220
893
334
983
569
805
271
889
309
492

27
962
237

59
759
584
747
445
759
996
335
276
549
502
777
214
661
859

686
102
851
677
306
510

800
929
718
179
827
952
558
745
618
461
795
453

27
223
914
299
605
598
708
322
679
174
825
455
875
331
764
311

76
751
299
907
821
859
346
327
136
204
266
323
806
779
604
847

87
275
266
532
847
274
137
101
155
383

269

176 60
661 781
579 256
40 41
974 690
748 72
147 679
370 405
552 191
562 333
769 586
735 384
560 43
613 513
773 702
783 451
66 309
89 366
184 941
481 768
283 73
683 323
530 64
783 12
964 829
607 787
347 279
488 656
501 791
791 878
357 780,
288 668
699 156
274 609
346 220
395 667
247 292
780 504
725 123
964 498
868 874
478 645
774 234
701 262
165 947
940 169
580 808
656 767
148 934
274 189
662 831
208 432
451 582
450 166
267

847
871
311
698
877
725
127
383
142
790
630
402
324
140
291
513
479
944
632
297
428
340
448
622
333
999
239
800
459
364
806
426
128
596

56
910
854
189
975
690
674
284
807
142
656
668
403
166
604
458
774
469
947
474

445
293

92
297
122
442
852
790
603
519
759
762
834
690
467
151

12
889
162
160
756
288
709

. 443

727
713
233
241
676
994
142
448
940
248
587
619
364
107
358
910
672
879
217
962
264
649
669
718
459
314
174
179
174
559

65
350

61
356
139
859
181
360
841
211
205
800
599
545
533
537
523
462
254
142
343
821
674

39

33
721
541
825
117
670
940
790
671
944
891
614

10
131
624
258

55
864
550

37
398
740
912
887

51
428
129
817
878
964



591
144
196
964
811
155
269
733
462

98
774
495
460

21
605
226
128
103
957

16
341
856
937
485
112
251
624
129
612
787
553
610
627
500
642
977
458
200
565
832
255
861
54¢
42¢
786
450
605
701
645
589
231
257
904
945

181
823
603
596
456
143
472
358
212
259
751
851
499
652
892
483
434
891
338
299
727
768
153
954
201
630
326
891
195
886
775
695
154
712

26
637
914
932
592
408
160
121

30

39
789
344
691

247

32
185
235
557
931

421
432
769

34
572
717
654
616
194
367
829
321
324
627
372
130
811
733
310
670
320
836
237
115
273
370
481
517
735
855
203
579
227
135
432
801
487

56

41
431
1571
535
260
947
421
356
521
178
569
667
253
961
£01
903

56
400
481
9293
791
695

709

663
258
600
256
846
865
990
331
995
743
571
443
274
442
568
941
840
827

24
752
8l2
149
216
239
921
309
700
506
858
312
447
599
297
903
614
581
613
394
430
907
291
673
687
839

12
430
931

132
717
302
299
686
269
256
816
682
598
562
768
818
659
676
912
2406
612
735
744
61¢
898
766
254
150
140
333
623
363
124
623
851
809
618
963
mag
34
164
783
329

801

10
481
980
730
204
118
793
9i2
328
616
615
604

276
832
235
820
419
458
785
810
511
15
783
816
771
167
276
279
27%
226
135
945
696
266
392
318
764
416
270
307
362
339
902
22
352
2908
732
340
67
57
812
558
498
831
574
803
171
617
305
66
700
561
269
164
40
181

2“'\1'

184
615
840
706
145
388
676
804
41¢
743
836
E20
122
247
53¢

a5

. G86

100

9g
501
711
70 .
£03
437
354
573
915
752

49
759
115
310
173
673
881
296
£46
364
313
955
462
222

82
767
147
129
626

GG
"o

LR
©2
668
8

816
530
g1z
299
23%
257
291
29
652
323
390
‘707
200
203
1649
447
503
884
566
243
346
273
414
470
546
289
140
65
465
639
54
405
987
289
925
864
892
616
745
63
497
248
680
804
436
600
210
694
646
80
52
456
535
6

791
98
37

766

¢6l

609

941

87

532

197
34

1473

715

295

146

913

482

274

654

234

898

726

788

487

627

883

366

897

984

921

97¢
a7

380
65

590

249

646

718

615

918

61%

532

387

850

713

411
G4

449

959

156

145

891

8

847

222
542
720
734
%36
345
2045
642
140
919
248
2569
219
206
233
1418
337

53
2ay
317
600
713
848
184
GLG
128
896

473

11
450
208
S5
615
765
468
139
6373
455
182

97
607
710
677
549
9451
530
284
188
278
115
412
970
345
938



302
273
191
365
635
350
215
538
977
301
724
486

432

875
902

328
418
202

55
718
475
616

56
119
325
390
165
694
458
163
464
863
983
556

87
358
982
191
290
714
795
152
459
194
245
880

50
155
798
506
473
854
666

351
631
42

392

375

S30

723

388

978

228

413

966

761

841

497

692
43

685

399

217

420

124

733
50
19

580

152

505

428

324

868

839

322

461

876

579

773

101

855
36

245

714

760

286
676
103
664
895

919
624
585
263

600
602
177
405

85
708
991
769
212
456

95
589
998
308
649
633
453
149

21
460
989
878
910
471
771
429
424
400

224

77
241
150

78
736
615
111
524
504
571
303
593
535
829
710

18
790
451
852
880
732
966
700
694

593
435
495
334
371
665

466

252
777
404
445
476
430
795
997
166
756
953
286
473
971
176
402
853
451
856
878

62

89

67
386
843
840
844
628
297
454
153
412
948
395
542
917
485
950
482
142
202
522
402
547
121
113
401

457
640
322
836
926
343
109
822
412
493
546
309
657
546

68

925
645
€01
106
901
569
428
850

25
614
992
227
260
405
136
708
305
661
283

84
238
881
846
378
605
977
785
692
934
845
597
995
701
867
742
851
725
357

669
792
424
155
954

63
980
311
252
130

47
791
164
245
172
411
383
456
794
204
970
498
617
157
318
867
672
125
814

87

65
942
174
158
411
716
474
196
958
310
868
259
399

12
292
362
367
392

55
676
623
352
618
916

350
478
708
637
107
183
682
984
744
852
837
892
246
622
508
759
215
363
158
750
622
352
349
440
503
390
653
902
588

357 .

506
226
871
200
993
477
115
360
571

96
293
638
753
729
975
500
609
499
640
814
499
720
935

28

676
927
343
186

740
682
205
314
705
274
390
279
859
866
462
272
225
340
881
794
238

872
117
875

91
146
114
461
397
300
269
170
168
911

879

209
134
315
441
691
738

74
234
196
501
131

75

21
930
649
276
110

971
218
224
653
267
383
736
616
665
216
118
792
856
344
470
235
138

35
942
537
407
988
691
339
587

55
278
779
492
907
503
865
131
631
675
803
446
266

-~
7z

24,
494
281
337
478

58
984
563
578
700
874
811
449
255
927

611

33
712

12
317
807

80
839
286
309
325
349
722
621
212
729

86
565
801
431
590
559
538
379
388
659

32
353
445
795
527
569
102
191

51
440
318
968
262
528
610
945
974
683
677
617
375
370
704
327
933
180
369
621




9664
5547

712
3442
9409
6310
9732
5844
1508
4161
1825
2058
7130
5391
5245
2529
4013
3367

788
7856
4498
9526
9498
6963
7923
3745
4766
4693
7407
4093
8791
8680
1000
5944
3417
5716
7210

480
5354
7406
4907
2556
5762
5233
7595
7952
4219
4990
2074
5991
7062

590
1457
5534

Four Digits Numbers for Populations
of 9999 or Less

2062
3866
5377
3437
9350
8194
3479
2440
7766
5447
7467
9321
7481
8000
6224
5959
6322
2736
6985
6854

382

245
1882
1768
1495
5903
1357

236
1598
2812
4457
7951
3956
6632
6005
5027
1268
2280

637
6136

652
2498
3726
2518
5496
8309
9170
5871
4189
1336
4064
4108
5728
8007

47
2214
4382
2794
6424
9270
2331
2766
7331
5473
8760
7072
2539
8872
1041
7397
7822
6636
2189
5667
4071
5892
7161
9579
5797
8946
8552
2504
9001
2867
1640
7763
8415
3453
8832
7280
4130
3573
3464
4611
7588
5881
2988
2341
6953
9904
1531
3868
1860
3509
1827
9551
7532
8742

5435
1682
5015
1983
7421
3540
1482
8523
9530
4432
1235
8348
7612
2232
8818
1608
6813
7483
1496
8843
6397

563
7520
9090
6444
5728
6256
4869
6427

2031

207
4028
5659
1117
8891
8483
5617
1885
4608
9819
4145
2038

72
1771
1522
6495
7930
9581
8416
2688
2140
6225
5703
2729

4636
3978
6084
3830
5488
8628
5803
2616
7320
5224

282
4517
3029
2345
2396
1675

594
4069

279
2778
7034
4414
5983
9684
6752
1139
8501
3415
4245
8933
1174
9528
1201
1972
3461
2864
7957
5851
7099
1662
9341
8895
6627
1064
4889
2841
42388
5981
3434
2896
9305
2339
2068
7174

272

9275
2740
5068
2168
2297
9401
4284
4893
4248
8859
3791
9686
4002
180
6505
7750
9297
2124
9740
1687
4519
7033
3937
7830
5375
6590
8268
436
436
9459
3119
7765
9555
795
9445
25
9156
3628
4996
9200
4409
2122
7431
746
8265
6755
4290
7169
7381
1231
9855
3469
4909
1472

T

5739
2161
3781
2772
1973
5222
6743
1292
3687
760
4855
5426
8067
8207
3718
6519
2038
6657
1282
3414
4822
6633
2592
3920
9877
6249
3905
650
6202
1733
6195
1234
9020
2329
8012
2913
9837
9578
7740
1501
5878
964
5209
4723
8893
7947
2695
9937
3340
8363
5294
6215
3947
3202

3297
9076
3108

289
6159
8648
5535
6642

686
9066
9614
4300
2947
2091
1021
7703
2552
9759

992
6634
2165
3735
4277
1513
8891
1550
8963
5566
7536
9696
8173
3863
5745
3615
3641
9244
10.5
4553
1158
5103
9578
3286
7900
5064
7166

730
1628
9518
1646
5420
1757
9045
7533
7866

8807
9201
4028
9254
6368
5417
370
9533
3461
6747
7728
5857
9578
2466
1498
2900
7634
4376
2406
4370
8877
9671
1101
3074
2160
3190
7117
346
7596
9030
2215
4861
4584
1548
8095
813
4212
5731
8490
5479
6035
6940
5626
6148
9224
33
1067
6434
8099
7861
924
1955
2026
9137

2304
40
6102
4740
5204
7843
2498
9931
8468
313
7025
8317
4399
6638
5967
340
3330
2609
1513
5843
3602
4187
7684
1082
8423
2954
3119
7610
9595
3442
748
3045
8123
2325
4333
3702
1691
9498
1883
9105
9023
1024
5953
8374
1108
3960
807
8491
9308
3054
6464
4427
340
9323




7476
4062

525
7281
5053
7545
3109
9906
6857
4102

943

891
1663
1346
9627
9577

153
6847
5102
2557
1377
5063
4802
2794
3598
3648
382
8419
1502
9141
1622
9102
5791
2016
2699
6297
7148
1125
2847
6864
4573
7499
5378

566
8103
76537
7885
5137
5898
5559
4025
1033
5708
5745

3329
9288
1147
1880
2368
6124
4275
2900
8250
6002

217
3120
9948

920
6561

305
5066
5461
6306
7767

120
3180
9094
9181
7717
4866
9315
5294

588
8675
1089
2491
2514
2148

117
3250
6115
6092
2416
8462
7518

346
9922
1634
7901
1415
2972
4960
1912
1983
9659
7273
2957
2298

5614
9645
318
828
667
9354
4712
7544
2757
2593
5045
9116
2712
8006
7478
828
3055
6474
8724
4289
3062
5391
3291
1402
3195
7315
108
2702
8909
2998
8516
- 70
3837
8788
3645
3825
2352
8403
1152
4188
1493
9086
1351
7120
2280
2136
2701
4541
396
7801
4684
8913
6244
4565

8249
1392
8146
4435
9654
3723
9945
4741
2430
1910
9012
5563

499
1683
6258
4255
1716
7561
9797
3278
9882
4708
5398
7995
8625
7666
8806
1342
7169
5961
9944
5364
7967
6578
8983
9641
6212
3324
4299
6576
1225
3052
2287
3561
9717
8771
9068
2028

926
9624
4063
3359
3625
7744

6555
3754
7285
4383
1512

590
2550
7396

821
2700
1645
6770
2169
5782
1639
7385
6747
3756
1259
5110
6653
4143
7981
9366
6671
2808
9497
5054

423
8081
9552
3869

893
4252
8160
4978
5334
4445
6194
5084
4544
2861
4351
7857
6515
6403
6490
2740
4466
5667
73492
3140
9240
5317

273

6008
7004
2434
5514
9031
7701
6830
1297
6558
1928
7659
8232
6655
5285
9663
9929
1436
9109

758
29787
9537
6553

453

509
5478

530

5146

5488
5887
3541

287
2071
2610
9373
9426
6690
2691
6674

126
1882
5226
4399
6760
5169
5093
9140

178
9820
3561
4319
4248
7492
5766
1266

27]

2089

212
7380
1701
6987
2996
8308
9059
9835
2192
6054
8910
1704
7962
8382
6251
3941
6835
2660

758
1665
1919
6543
1686
6645
7496
8032
7145
9536
7984
4906
7757
1507
1276
3537
4677
5236
6454
7063
2002

5280

5885
2956
3545
7819
1678
9952
3985
9783
6527
4358
4398
7342
8930

9539
2248
1517
7363
3272
6347
2266
5366
4310
9111
2764
2136
5108
5933
5478
9080
9270
5318
3388
1881
3249
7936
5126

482
9922
2533
1985
5943
4035
8724
6811
4168
9532
6665
4759
6513
8753
3596
5932
7263
3506
7252
9895
7994
8019
6164
2057
8796
3762
6824
1936
6385
6149
7727

5912
3430
9149
7133
7796
3109
6810
5645
7145
2045
4434
4488
6647
4540
2446
5775
9442
7485
2095
9941
2455
9173
8477
6744
4116
7480
2939
5632
6448
7428
9858
5494
1531
8112
2792
3775
2344
9015
7006
4975
7979
5686
9377
8522
3228
4804
2669
6016
2553
8607
4188
7848
8423
8703

6203
1585
1149
1114
8422
6560
7600
4837
9827
1621
6514

447
5345
1823
5912
3482
4838

332
7724

239
2767
9189
8393
6973
4741
1944
6356

972

927
8171
6401
3505
6350
9853

894
4645
8059
9642
7888
9971
9167

999
6099
9141
9773

204
6769
6342
4752

243
2387
2612
8426
6569



1013
5840
4159
5760
4580
5297
9791
9014
8013
8306
1979
27
3131
421
403
2325
5337
1120
2725
2376
3519
1688
4193
4651
4328
2454
1588
6056
832
9416
1579
9743
5540
237
3431
8290
7806
9614
6096
6264
5607
4028
9675
2151
1696
5861
1265
9666
4126
6894
5166
8437
1156
1178

4051
7671
6230
8915
7299
7397
9524
3274
8829

640
7035
6462
9661
4096
4152
4939

873
9341
6702
5350
8585
1403
1875
6533
5816
9214
6010
3408
1208
7934
9269
2736
4637
3150
7175

760
9693
6948
9032
2711
3031
5865
3221
4200

608

713
9362
4478

783
8277
7362
1569
4301
4889

1873
9668

334
9569
2098

990
2888
5079
4564
9787
6665
1496
8557
9067
5182
7014
6842
2030
1016
4580
1662
4785
8981
9303

107
3444
8693

223
8862
5579
6498
6469
8328
6069
6786
7785
6115
7310
2672
9431
9917
3809
6051
1461
9757
1144
7039
2377
9606
9309
2777
7155
8381
424

5010
9428
5979
3177
621
5587
6078
5204
8102
4238
1578
6857
4676
9465
5219
306
5357
3237
8150
8015
7146
6945
7557
5222
5110
9826
6185
9298
325
4254
3714
5973
9708
7906
31
2446
7710
2808
358
7360
9890
1250
2269
7664
8371
8581
4575
2338
9156
2878
8087
3002
1333
1485

4175
5579
2473
7714
7428
1621
5140
3891
2001
9409
5654
8606
6160
8607
9121
3749
9952
8424
6047
2737
1036
8922
2865
4011
4906
1702
6836
3909

9476

9960
5331
8907
4045
7922
9477
7244
2639
9651
2189
9918
1725
7236

572
1057
2301
8341
2693
7661
6359
3147
8743
8730
7728

658

7032
6058
5721
7118
530
3953
5907
2702
5973
6576
7683
22
7529
9179
4132
9695
6566
517
5760
9741
3818
6111
3603
7276
8430
3380
9206
2090
3873
8658
1479
2095
742
6078
429
649
6418
8335
7762
5755
1616
9322
4366
1135
3800
8641
4668
9181
7477
7992
7860
5779
1364
9433

274

5462
2379
4391
9122
9833
3007
7291
4995

527
4443
1286
9282
2482

951

6356
8304
5242
2213
433
82
2145
6987
1023
7675
9178
1125
6205
6896
3165
9984
4997
8400
9321
5197
7108
4151
8187
5831
2052
8261
1940
3908
7652
2202
77
4313
7904
4402
4470
9069
229
4205
3803
5988

-1
g

9584
3550
3114
7424
5001
8485
2451
6865
5608
5272
1116
6494
6025
3355
8130
5965
6344
8608
2193
6115
1022
7062
9018
8635
9637
5513

524
2606
9530
8998
5912
7926

313
5157
4615
5594

258
5457
1121
4886
4557
3303
1673
7392
5459
9015
2843
7937
4283
1682
1980
2373
5305
7898

9352
463
4122
1350
2187
39
5584
1662
7485
9147
3246
5811
9040
7945
7265
356
5461
5343
2954
3061
6944
8755
7249
9829
6434
3214
9543
1012
5142
9872
6906
7090
2456
3869
3674
3737
212
1579
5410
6247
1350
7233
7250
3348
2939
8913
6611
383
3584
3926
288
1869
5196
3543

3322
4649
2290
3220
5065
7806
loe6s
9799

754
5905
9295
4884
7271
9783
6722
4264
8804
9119
1579
2561
1206
5388
6358
9618
3219
6680
5893
8762
4587
4405
1393
6940
1028

1863

1363
6732
6096
4695
9401

233
9910
3208
8861
4822
4759
6572
4397

793
7579
8894

383

368
9316
7172



1613
7714
8253
4214
7348
8387
8439
7373
5043
6254
7863

705
9483
4778
2247
9314
8556
3924

293
3037
1597
3961
6709
2437
2099
8650
9607
4174
4803
7802
2288
5754
7166
9209
9388
9647
520u
9956
7409
6784
3684
7101
9618
9431

757
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Sample Sizes

The Sample Size Chart can be used to determine a sample
size. Find the size of the population in the column labeled,
Population Size and read the sample size in the next Sample Size
column to the right. These sample sizes will provide cata with +
or - 5% accuracy in 95 samples out of 100. (I.E., if one found
that 50% of a sample responded yes to an item, it is very likely
that 45% to 55% of the population feels the same way.)

Selecting the Sample Size Select the sample size to give the
level of accuracy needed for your study. For éxample, if you are
surveying a population of 1000 students and want to have + or -
5% accﬁracy, select a sample size of 278. If, however, you want
+ or - 5% accuracy for the statistics for the responses from
males and females, you would have to base the sample sizes on the
number of males and females. For the purposes of this
illustration, let us assume that there are 500 males and 500
females in the popwlation. To obtain + or - 5% accuracy for each
of these groups, the sample sizes would be 217 ma.es and 217
females. The total sample size of 434 would give statistics with
more than + or - 5% accuracy for the total group. However, the
study would also be more expensive since more people were
involved in the survey.

You will need to decide the level (male/female, total group,
etc.) at which the most critical decisions are made and select

the sample sizes at that level.
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Sample Size Chart

Population Size# Sample Size Accuracy* Population Size# Sample Size Accuracy*

25 24 + 5% 1000 278 + 5%
50 44 + 5% 1500 306 + 5%
75 63 + 5% 2000 322 + 5%
100 80 + 5% 5000 357 + 5%
150 108 + 5% 10,000 370 + 5%
200 133 + 5% 50,000 381 + 5%
| 250 152 + 5% 200,000 384 + 5%
N 300 169 + 5% Very 250 + 7%
S 400 196 + 5% Large 1000 + 4%
500 217 + 5% Populations 1500 + 3%
600 234 + 5%
7 0 245 + 5%
800 260 + 5%
900 269 + 5%

# For populations between the sizes listed, interpolate from the sample sizes given.

* For values near 50% (this is region of largest error).
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Working with Small Groups

Introduction

Many individuals fail to participate in large group
discussion because they &«.e intimidated by the group's sheer size
and diverse background, or because the high number of group
members does not provide opportunity for everyone to speak.

Small group interaction often reduces shy individuals'
inhibitions and allows participation by all group members. It is
advised that small group sizes be kept below eight people.

Small group structure can be rigid or flexible, introduce
new members or strengthen existing bonds, facilitate new and
creative ideas or dissect a probler and determine a solution.
However used, small groups can be an effective tool for trainees
or teachers.

Selection

Before we begin with the role of group facilitators and
workings of small groups, it may be beneficial to briefly explain
ow to choose the members of small groups. Perhaps the most -
critjcal.aspect in selecting group members is to clearly define
the purpose of the groups and the outcome desgired.

If the purpose of the group is to predict the future skill
needs for entry level work force members in five years, it would
be advisable to use employers as group menmbers.

If the group's purpose iz to decide if punishment of school
violations is being distributed evenly for athletes and non-

athletes, a group comprising student athletes, student non-
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athletes, and administration officials would be advisable.

If an instructor simply wants to increase class discussions
through small group interaction, a random grouping may be best.
It should be noted that if small group discussion is used often
in a classroom, it is advisable to rotate group members regularly
to maximize student to student interaction.

For more information on how to choose group members see
modules on Delphi Survey and Sampling.

Purpose

The purpose of this module is to explain the role of the
facilitator in small group discussion and to provide examples of
various small group methods.

Objectives

The onjectives of this module are to:

1. Describe the role of the facilitator in small groups.

2. Provide exercises to explore how groups operate.

3. Provide examples of various group methodologies.
Facilitator's Role In_Small Group Discussion

Puring group work or discussion instructors perform the role
of facilitator. While the role of the facilitator varies
depending on the group activity, it remains the vital key to the
group's effectiveness. The facilitator plans, organizes, and
directs ihe group's activities. Though the students provide
information and discussion, it is the facilitator who maintains a
comfortable atmosphiere conducive to open yet controlled

‘discussion. The facilitator will:
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1. Introduce the objectives of the group and explain the
parameters for discussions/activities.

2. Guide/lead the group discussion/activity.

a. Keep on target
b. Involve all people
C. Quiet people who want to dominate

3. Summarize the group's findings.

It is important for a facilitator to understand how groups
work, know what activities work best for various group |
objectives, and to be well organized yet sensitive and flexible
enough to adapt to ~bhanges in the group or objectives.

Phases of Group Interaction

Any group, regardless of size, goes through three distinct
phases as it moves toward accomplishing its goal. Although these
phases may be mismanaged by unskilled éroup leadership, they are
clear and distinct. The three phases are Clarification,
Evaluation, and Decision.

Clarification

In this phas: facts and opinions concerning the situation
are presented and leadership foles begin to emerge within the
group. This phase should represent a minimum of 50% of the group
time. Two things must be accomplished in this phase.

l. Group objectives must be clearly stated.

2. Roles to be assumed by each group member must be

tried out, accepted by others, and then stabilized.
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Evaluation

During the evaluation phase group meners work on the
goals/objectives discussed in the clarification phase.
Decision

During the decision phase the group selects the best
solution or final decision based on the group's activities.

Learning How Groups Work Through Experiential Learning

Experiencing the processes and sometimes frustrations of how
groups operate can often be the first step in successful group
work. Cog's Ladder (see University Associates 1974 Annual for
Facilitators, Trainers., and Consultants) is an excellent exercise
that explores the factors which distinguish process from content
in group interaction. Each group will go through distinct stepé
or phases in the process of interaction. How well the
facilitator understands and directs these phases often will
dictate the guality of content the group develops.

Group consensus seeking exercises are also excellent
beginnings for group problem solving activities. Examples of
group consensus seeking exercises are contained in modules #307-
Group Problem Solving: An Experiential Learning Exercise, and
#308 - Group Problem Solving: Lost at Sea, A Group Consensus
Exercise (these modules were adapted with permission from
University Associates Annuals for Facilitators, Trainers, and
Consultants).

Fish bowl type exercises provide participants an opportunity

to observe and experience the group process. In this exercise
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one half the memuers are seated in a circle and given a topic to

discuss. The other half are positioned in a circle surrounding

the first and observe. The roles are then switEhed so 2ach group

discusses and observes. After this process the facilitator'

directs a group discussion on what was experienced and observed.
Types of Small Group Methods of Instruction

Which ever the small group methods chosen it is important to
provide a means of recording the ideas or findings of the group.
Sheets of paper, chalk boards, white boards are all acceptable;
however perhaps the most common and flexible is a flip chart.
Flip charts are cheap, easy to transport, can be preprinted with
questions or guidelines and are easy to use.

Buzz Groups

Procedure.

Large group is broken down into smaller groups of five to
ten people. Each group openly discusses their assigned topic
then reports to the large group. A group leader is chosen to
direct group discussion and to report the findings.

Advantages.

l. Involves everyone.

2. Reduces intimidation of speaking to large group.

3. Small number facilitates communication between members.
Brainstorming

Procedure.

Group members are given a topic and are asked to vocalize

any or all iceas about that topic. It is important to remember
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three things.
1. No judgments, or "all comments are good comments."
2. Quantity of ideas/comments are desired.
3. Creativity is desired.

Advantages.

1. Because all comments are good, intimidation is low.
2. Produces a large quantity of information.

3. Facilitates creativity.

Nominal Group Technique (NGT)
Procedure.
Large groups are divided into groups of 5-8 people and given
a topic or problem. Individuals are given time to think to
themselv« . about the topic. A group leader then directs:
1. In a round robin fashion, the listing of all ideas from
each person. This is done without discussion.
2. Discussion within each group to clarify or expand all
items on the flip chart.
3. Each individual to vote for the top five or ten items.
4., The group to make a priority list from those items
(priority list length will vary by topic).
5. Each group to report it's findings to large group.
Advantages.
1. Good tool for problem solving.

2. Provides both qualitative and quantitative information.
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Phillips 66

Procedure.

Uses the .ame procedures as Buzz groups except each group
has six members and discusses each topic for only six minutes.

Advantages.

l. 1Involves everyone.

2. Facilitates communication.

3. Enforced time constraints keep memosers on the topic.
Experiential Learning

There are numerous experiential learning exercises covering
a wide range of topics. Exercise lengths may vary from five .
minutes to two hours and are an effective way to involve group
members. For a more complete explanation and list of exercises
see University Associates!

Annuals for Facilitators, Trainees,

and Consultants

Advantages.

l. Fun change of pace.

2. Involves all group members.

3. Applies what is learned.
Case Studies

Procedurs.

Group members are given an actual incident that did or could
happen in the related field. The small groups discuss possible

problems, solutions and ramifications of the incident.
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Advantages.

1. Used "real life" situations.

2. Members can call on past or present experiences to
discuss the incident.

3. Incident example may be structured or modified to fit
group and chjectives of the training or educational
activity.

Focus Groupc

Focus groups are a popular means of acdquiring a qualitative
set of responses from a group of people familiar with the topic
being discussed. The group consists of eight to twelve people
workiné with a moderator to express opinions and attitudes and to
discuss the specific topic that all group participants are
familiar with. Sessions usually run from one to two hours.

Procedures.

1. Initial client meeting

2. Development of the interview guide

3. Second‘client meeting

4. Conduct of the groups

5. Transcription of the proceedings

6. Internalization

7. Organization and writing

8. Presentation of the findings

Advantades
1. Provide easy, fairly reliable access to the ideas and

attitudes of a work group.
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2. Provides good data to be put into questionnaires for a

quantitative study.

For a more in~depth look at focus groups, see Zemke.
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Introduction

The age-old questions previously asked by educators in the
past, who were concerned with education for work, remain today.
First, what do students need to know to be successful. Second,
what skills or competencies do students, as learners need to
acquire to be competitive in the workplace. Although the
questions remain the same, the answers may vary from generation
to generation, from year to year and from geographic location to
geographic location in response to a variety of convoluting
factors.

To keep curriculum current with locally determined needs,
schools must develop a network of workplace needs. One can draw
upon reviews of relative research, state and federal guidelines,
follow-up studies of local/regional graduates, surveys of
business and industry, and interviews of local business and
industry representatives, as excellent sourcés. This is
especially true when information from the various sources are
combined and compared to attain up-dated information upon which
to base decisions.

One of the goals of the High-Technology Training Model
Project was the development of a Necessary Skills Matrix. The
intent was to identify those skills necessary to acquire
employment and be a competent contributor within the workplace.
Data was collected from; (a) the Wisconsin Department of Public
Instruction's Education for Employment Program, (b) five year

follow-up studies of high school graduates conducted as part of
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the High-Technology Training Model Project, (¢) interviews of
15051 business and industry representatives, and (d) business and
industry surveys.
Purpose

The purpose of this module is to provide an example of how
to conduct a necessary skills study and to report the findings of
the High Technology Training Model Projects' Skills/Competencies
study.

Objectives

The objectives of this module are to:
1. Provide an example of how to conduct a necessary skills

study.
2. Show the results of the High technology's study on

necessary skills/competencies.

Me thodology

Data was gathered through project generated industry
interviews and .surveys, and high school five year follow-up
studies. This data was pooled with skills/competencies lists
published by Wisconsin's Department of Public Instruction (DPI).

A base list of skills for the matrix was formed by combining
lists of DPI's employability and basic skills contained in the
Wisconsin DPI publication, Education for Employment. Where
duplication of skills was found, only one entry was made. Skills
from the other studies were then either categorized within the

base list, or added to the list.

It must be noted that these various lists may not be
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directly comparable on a one-~to-one kasis. It is the composite
of these lists that is important. One must also accept the fact
that the various studies were designed to identify local
requirements in response to different needs.

Information Sources

The following is a summary of each of the studies used in
the development of the Necessary Skills Matrix.

DPI Basic Skills.

This basic skills list was taken from Educacion For
Employment, publisned by the Wisconsin Department of Public
Instruction (DPI)in 1988. The Department of Public Instruction's
stated purpose for their lasic skills list was to identify those
skills that all K-12 students must have to; (a) advance to
postsecondary education, (b) promote a successful transition from
high school :o the world of work, and (c) master the lifelong
skill of learning how to learn.

The implication of this basic skills 1ist can be far
reaching if properly used. The Department of Public Instructions
goal is to establish staff development activities that are
designed to assist K-12 teachers and business/community
representatives integrate; (a) basic skills into the vocational
curriculum, (b) world of work examples and competencies into the
general education curriculum, and (c) activities across grade
levels and disciplines with special regard for student
populations with unique learning needs.

In conclusion, DPI's basic skills list was designed to serve
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as a base or minimum standard by which K=-12 teachers can
inteqrate relevant skills/competencies into all their curriculum.
The skills listed are those considered necessary for the
successful transition into-postsecondary education or the world
of work, and to develop lifelong learning skills.

DPI Employvability Skills.

Initiated in response to a growing concern over the number
of youth who fail to make a successful transition from school to
the work world, Wisconsin's Department of Public Instruction
joined forces with Parker Pen Foundation of Janesville, WI. The
Parker Project's first phase provided the necessary information
base required to assess the school's capacity to meet the needs
of business, students, and society. This information base was
also used to project future business needs. The Wisconsin's

Education for Employment concept grew out of the Parker Project's

work.

Teaching the skills necessary for students to seek, attain
and maintain jobs is a primary objective of Wisconsin's Education
for Employment. By incorporating employability skills and
standards, such as punctuality, responsibility and general work
ethics, into the schools' curriculums, students will be better
prepared to make a successful transition into the work place.

Too many high school students do not understand the
importance placed on punctuality, taking responsibility for
oneself and actions, and working together; and therefore, are ill

prepared for the work place and its demands. By incorporating
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these skills/attitudes into the schools, the students will be
better able to perform on the job.

B_& I Surveys.

The statewide business and industry survey was conducted by
project staff and based on a random sample of 285 companies drawn
from a random list of 12,000 businesses and industries generated
by the Wisconsin Department of Industry, Labor, and Human
Relations (DILHR). It should be noted that the DILHR sample did
not include representatives of the hotel and tourism industries.
The purpose of the survey was to identify; (a) who within
companies is responsible for training, (b) the type of training
currently being done, and (¢) that which is planned for the near
future.

Although, all the collected data was not directly applicable

to the Necessary sSkills Matrix, the comments of the 67

respcndents surveyed indicated that companies were highly
involved in training in such areas as interpersonal relations,
problein solving/reasoning, job seeking and getting, work ethics,
computer skills, and a wider, stronger base of specific technical
knowledge.

It seems imperative that industry be surveyed on a regular
basis and that feedback be incorporated into the institution's or
district's curriculum development/evaluation process.

B & I Interviews.

During the summer and fall of 1989, participating teachers

were asked to become more familiar with the technological changes
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taking place in the businesses and industries of their local
communities. Participating teachers conducted interviews of 103
local companies using a project staff prepared set of questions.
Open-ended questions were used to identify any new technologies
that companies had implemented in the last two years and the
resulting new skills and competencies needed to operate or use
those technologies. Also asked was what.new technologies
conpanies seriously considered implementing within the next 3-5
years.

A second part of the interview of local businesses and
industries conducted by participating teachers identified new
skills and competencies current employees and future entry level
employees need.

Of particular interest was the strong emphasis industry
placed on the basic skills: reading, writing, speaking and
listening, and both basic and advanced math. The results also
showed a heavy need for interpersonal relations and problem
solving skills. It should be noted that representatives of local
businesses and industries indicated that computer skills are
every bit as important as the traditional basic skills.

The participating educators' interviews of individuals
representing local industries spawned two excellent outcomes.
First, a list of skills/competencies industry perceives students
need to learn. Second, the interviews provided an educational
experience for the teachers which in turn provided them with new

content and applications for their courses.
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Five Year Follow-up

Five year follow-up studies of graduates were conducted by
each of the secondary and postsecondary schools participating in
the High-Technology Training Model Project. The goal was to
obtain feedback regarding employment status and high school
preparation. The surveys also requested input regarding the
skills or knowledge students had4to acquire since graduation, as
well as those they anticipate they will have to acquire in the
near future to keep up with changes on the job.

General job, general preparation, English and math skills
were rated as being of greatest value in high school preparation.
Responses to open-ended questions asking what present and future
skills will be needed in the work place indicated a significant
need for computer, interpersonal relations, supervisory, and
technical literacy skills.

Separate modules have been developed and are included in
this handbook covering each of the research activities conducted
as part of the High-Technology Training Model Project.

Findings of the Study

This study brought a split image of the needed skills into
focus. The Wisconsin department of Public Instruction's basic
and employability skills address the skills considered necessary
to make the successful transition to postsecondary education,
achieve employment, and be prepared for lifelong learning.

Business and industry surveys and interviews along with the

five year follow-up studies of high school graduates identified
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those skills the respondents considered necessary to become and
remain competitive in ths wor.nlace.

Appendix A shows a consclidated matrix listinq only items
which were mentioned in at least two of the studies.
Interpersonal relations and problem solving were the only items
mentioned in all studies. Computer skills and work ethics were
noted in four of the five studies; and communication, advanced
math, and electronics were identified in three of the rive.

It should be noted that va.ying applications of technology
backgrounds were consistently identified by business and industry

as skills needed by its work force.

Significance of the Necessary Skills Matrix

This study has shown there is a significant need for

teaching our students the following skills/competencies:

1. oral and written communication,
2. basic and advanced math,

3. interpersonal relations,

4. problem solving,

5. work ethics,

6. basic through advanced computer,
7. electronics and,

8. strong technical literacy bhase.

Another significant finding in this study was the
thoroughness of the business and industry interviews. Educators
talking directly with business and industry experts provide an
opportunity for clear, probing questions about skills needs to be
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answered by those v 0 do the hiring and see the needs on a daily

basis. Surveys ' :ud ‘ollow-ups are fine sources of informatio:,,

but nothing beats a one-on- . ne discussion to solve a problem.
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APPENDIX A

Necessary Skills Matrix
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Necessary Skills Matrix

B &I B &I 5 year DPI DFI
Skill/Competency Interview Survey Follow~-l o Basic_ Employability
Communication X X X
Reading X X
Writing X X
Speaking/Listening X X
Basic Math X X
Advanced Math X X X
Advanced Science X X
Interpersonal

Relations X - X X X X
Problem Solving X X X X X
S21f Confidence/

Self Motivation X X
Job Seeking X X
Good Work Ethics X X X X
Personal Fconomics X X
Basic Computer X X X
User Computer ¥ X X X
Advanced Computer X X
Electronics X X X
Technical Literacy X X
Technical Systens | X X
Tech. Manufacturing

Processes X X
Tech. Mechanical

Background X X
Technical Applications X X
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HIGH-TECHNOLOGY TRAINING
MODEL MODULE

Articulation: PFelping Students
Transition from Secondary to
Postsecondary Institutions

Developed as part of the High-Technology
Training Model for Rural Based Business and
Industry, Technical College and Local and State
Educational Agencies under Grant No. V199A90151.

Prepared by:
J. Timothy Mero
Center for Vocational, Technical and
Adult Education, University of Wisconsin-Stout
Menomonie, WI
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Articulation: Helping Students
Transition from Secondary to Postsecondary
Institutions
Introduction
Within the United States, academic education, general

education, and vocational education are generally considered to
be based on separate and distinct bodies of knowledge and skills.
Feldman (1984), suggests that the educational system in the
United States has traditionally fostered this competitive
relationship and the perceived need to make these educational
distinctions has precluded the integration of thoughts and
practice concerning education.

Recent discussions addressing ways to improve the quality
of education suggest the integration of academic and general
aspects of education with the vocational aspects. Plihal,
Johnson, Bentley, Morgaine, and Liang (in press), suggest that
any attempt to integrate the vocational, academic, and general
aspects of the educational system in the United States will
require changes in the philosophy and organization of schools as
well as the instructional ..ethods employed. Integrations of the
various aspects of the educational system will not, in and of it
self, provide the necessary mntivation for those students who
lack a clear vision of an attainable future.

The educational system within the United States was not
designed as a total system which allows students to complete

their formal education at a single institution. Students move

from exploratory programs at the middle school/junior high
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school, through the secondary/high schools, and then on to
technical colleges, junior colleges, and/or four year col’eges
and universities. The entire process of transitioning students
from one level of education to another, or between one
institution and another, is what Selman and Wilmoth (1989) define
as Articulation.

The question addressed in this module is, how does
education, as a system, transition students from secondary to
postsecondary institutions? It should be noted that the
discussion in this paper is focused on the articulation programs
designed to help students make the smooth transition from

secondary to postsecondary institutions.

Purpose

The purpose of this module is to define selected forms of
articulation which can be used to facilitate student transition
from secondary to postsecondary educational institutions.

' Objectives

The objectives of this module are to:

1. Provide a general description of several articulation terms
and forms of articulation which include: (a) barrier removal
programs, (b) enrichment programs, (c) shared facilities, (4Q)
combined enrollment, (e) contracted services, (f) transfer of
credits, (g) time-shortened programs, (h) advance placement, (i)
one-plus~-one, (j) advanced skills programs, (k) core curriculum
or pre-technology, and (1) vocational technical two-plus-two

preparation.

308



2. To provide general information and examples pertaining to
the development and administration of selected forms of
articulation which help students' transition f;om secondary to
postsecondary educational institutions.
Stipulat ing the Meaning of Terms

This module on the articulation programs began with efforts
to make sense of language and concepts central to the topic. The
terms used to define the various articulation programs are used
with a variety of meanings by different people. Additionally,
when trying to review literature to make sense of these
articulation programs, one encounters related terms such as
curriculum integration, academic education, general education,
liberal education, and vocational education. To add to the
confusion, some terms take on different meaning at the secondary
and postsecondary education levels.
Articulation

When applied to programs between secondary and postsecondary
institutions, Long, Warmbrod, Faddis, and Lerner (1986) describe
this application of the term articulation as "a planned process
linking two or more educational systems within a community to
help students make a smooth transition from one level of
institution to another without experiencing delays or loss of
credit" (p.1l).

In vocational education, articulation has been defined in a
number of ways but the central theme is: "to eliminate as much

as possible, unnecessary duplication of training across the
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levels" (long et al., 1986, p.2).
Curriculum Integration

Curriculum integration as defined by Plihal et al. (in
press), refers to the process of combining the various parts of a
student's educational experience to form a single, more
encompassing, experience.

As seen by Plinal et al. (in press), horizontal curriculum
integration occurs when the curriculum enables a student to learn
various principles (in one course) and develop a full
understanding of those same principles by applying them in
another course at the same grade level. Vertical curriculum
integration, on the other, purposefully connects parts of a
student's educational experience from one level to another.

Academic Education

Academic education at the secondary school level refers to
education organized around generally accepted disciplines and is
usually limited to the knowledge areas of English, foreign
languages, history, economics, mathematics, and the sciences
(Good, 1973). At the secondary level, all students are required
to take a minimum number of courses in a prescribed academic area
as a prerequisite for graduation. Students planning to attend
college are usually in a cocllege Preparatory program (track) and
take more than the minimum number of academic courses required to
meet college entrance requirements and expectations (Plihal

et.al., in press),
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General FEducation

Shapiro (1986), describes general education as unfocused and
the dominant track in most high school curriculums. According to
McConnell (1952), general education grew out of concerns that at
the college and university level, educations were becoming overly
specialized while liberal education has become technical, narrow
and irrelevant to human concerns. As an out growth of that
concern, general education at the secondary level, was designed
to develop the common core of knowledge, skills and values
considered necessary for students to deal with the personal and
social problems expected to confront them in a democratic society
(Purves, 1988; Faust, 1950). To some the concept of general
education includes both academic and vocational courses (Plihal
et al., in press). Parnell (1985), referring to the general
education as the academic and vocational desert in the American
education system, described it as being made up of a combination
of general, remedial and personal/hobby courses. As Plihal et
al., (in press) noted, "It is unfortunate that the term 'general!
often is used at the secondary level to refer to a track that is
neither academic (college-preparatory) nor vocational--a
curriculum that reportedly prepares students least well for life
after high school" (p.7).
Libéral Education

Although sometime used synonymously with general education,
liberal education has a different meaning. Frequently is liberal

education used to describe college level education which prepares
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students for living rather than preparing them to earn a living.
Liberal education is education with intrinsic rather than
extrinsic worth; education intended to be appreciated'rather than
applied. The seven liberal arts traditionally comprising a
liberal education are: grammar, rhetoric, logic or dialectic,
arithmetic, geometry, astronomy, and music (Plihal et al., in
press).

As Plihal et al., (in piess) noted, the distinction for
categorizing selected subjects--mathematics and the scienqes-uas
part of an academic or liberal curriculum, is dependent upon
their intended use and the intrinsic or extrinsic value which is
attached to them.

Vocational Education

Vocational education is most commonly used in the broad
sense to refer to education which prepares people for gainful
occupations (Prosser & Quigley, 1949). Variations of this
definition refer to education that prepares people for work
(Roberts, 1965) or work and family role (Copa, Plihal, Scholl,
Ernst, Rehm, & Copa, 1985). In a more focused perspective,
vocational education can be defined as a specific set of skills,
attitudes and understandings a particular group of s*udents are
to develop. The National Commission on Secondary Vocational
Education (1984), sets the folluwing as the five areas vocational
education should develop in studentsi: (1) personal technical
literacy, (2) communication and computational skills and

technical literacy, (3) employability skilis, (4) broad and
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specific occupational skills and knowledge, and (5) foundations
for career planning and lifelong learning" (p.3).

Vocational educaticn is usually offered through the
following subject areas cr subfields: (a) agriculture, (b)
business, (c) consumei home economics, (d) industrial arts, (e)
marketing, (f) occupational health, (g) occupational home
economics, (h) technology, and (i) trades and industry (T & I)
(Plihal et al., in press). Copa and Bentley (in press), identify
career education as a general subfield of vocational education,
(cited in Plihal et al., in press).

All too often at the secondary level, vocational education
programs are not viewed as the link to the next educational |
level. If vocational education is reduced to "a euphemism for
the handling of students with behavioral problems" (shapiro,
1986, p.921), one can not help but wonder if many of these
difficult students behave the way they do because they see no
future in their educational--academic and vocational--progranms.
Unable to visualize the relationship between their high school
experiences and the Xnowledge, skills, and attitudes needed to
take on the challenges which lie ahead.

Articulation Programs

Articulation programs are known by various names. Warmbrod
and Long (1936) suggest that the articulation programs between
secondary and postsecondary two year institutions, make high
school students, embarited on attainable vocational technical

career programs which span grades 11 through 14, feel like they
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are college-bound as they catch views of new opportunities and a
better, possible future. However, not all articulation programs,
are the same. The term articulation has been loosely applied to
a broad range of programs. To add even more confusion, selected
terms used to identify specific articulation programs have also
been used as collective titles for groups of programs. The
confusion arises when the titles used to éroup articulation
programs do not adequately describe all programs within the
group. Each articulation program is unique and meets a specific
educational need. Educators at all levels and in all disciplines
should be familiar with the more common term used to identify
articulation programs and their meaning.
Barrier Removal Programs

Not all so called articulation programs are specifically
designed to meet the Long et al. (1986) definition of helping
students' transition from one institutional level to another.
Articulation efforts which simply link two or more institutions
to remove educational barriers and thereby benefit the student,
are not new. Manley (1970) defined a well articulated
educational program as one which provides its students the
opportunities to develop to their highest potential in attaining
educational as well as career objectives. The first four
articulation programs meet Manley's definition of articulation by

removing educational barriers.

Enrichment Proqrams.

Enrichment programs are usually developed by postsecondary
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institutions in response from one or more local schonl districts.
Program arrangements are generally quite simple,'and require the
student to obtain a letter from the high school principal stating
tha* their attendance at the postsecondary institution will not
inteyr ‘ere with the student's secondary school work. As noted by
Lerner (1987), students can receive dual high school and college
credit. Students receive their high school diploma in addition
to earning credit toward a college degree for participating on a
full-time or part-time basis, during the regular academic year as
well as during summer terms. For most enrichment programs,
postsecondary credits are held in escrow for later application
toward a program at the participating institution. In some
cases, the earned credits may be transferred to other
postsecondary instituticns.

Enrichment programs are typically oriented toward
accelerated students entering their senior year who plan to
attend a postsecondary school after graduation. Lerner (1987)
noted that enrichment programs can permit the participation of
selected 10th and 11th graders. In addition to the regular
postsecondary curriculum, programs could also include non-credit
seminars, conferences, and workshops as summer ernrichment
activities.

Shared Facilities.

Having two types of schools in close proximity has the
advantage of sharing selected facilities. Lerner (1987) noted

that this may be particularly true when the institutions involved
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are requirea or woul? like to provide services or acquire
expensive, sophisticated equipment and/or facilities that neither
institution could provide on their own. Fully accepting the
possibility of periodic scheduling problems; shared facilities
are cost e.fective, represent the best use of equipment, and can
greatly enhance the recruitment efforts.

Shared facilitieé typically include athletic facilities,
dining facilities, libraries, and specialized classrooms and
laboratories.

Cqmbined Enrollments.

Although not as obvious be.ween secondary and postsecondary
institutions, there are advantages of having students from one or
more high schools (public and/or private) enrolled in the same
class. This is particularly beneficial when neither of the
participating institutions have a sufficient number of students
to justify offering a particular course. Dual enrollment has a
great deal of merit from an economic, as well as an educational
standpoint. The possibility of a secondary institution using
postsecondary facilities, noted by Lerner (1987), takes
advantage of the best equipment availabhle while making possible
the use of additional facilities. As an alternative, consider the
possibil ity of distant learning and the technological
advancements which are available. The opportunities to combine
enrollments quickly take on a different appearance. The
development of magnet school for specific courses or programs,

are a variation of the combined enrollment concept.
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Cont.racted Services.
Contcractual agreements to offer classes at other

institutions has a multitude of possibilities both horizontally

- as well as vertically. Again, the technological advancements in

educational delivery systems provide a multitude of
opportunities. The state of Wisconsin is divided into eleven
Cooperative Educational Services Agencies (CESA) areas. Each
CESA provides, among other things, contracted services which the
individual, local educational agencies could not provide or
justify. 1In specific instances, it may be desirable to have
postsecondary institutions contract to provide certain advance
courses taught in the high school; Contracting as noted by
Lerner (1987), represents an alternative source of instructional
faculty. It also provides students some exposure to alternate
forms of higher education.
Credit Transfer

Few examples could be found of cooperative efforts between
public secondary institutions and public postsecondary vocational
technical institutions for direct transfer of credits. Such
agreements, which can serve as models, do exist between public
secondary institutions and proprietary occupational i;stitutions
as well as community/junior colleges.

Lerner (1987) noted, that students who complete properly
developed and managed secondary vocational education program,
acquire very specific skills and knowledge in preparation for

employment. Some community colleges grant limited college
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credits for these achievements. The number of credits
transferred depends on the degree to which the stated secondary
competencies can be integrated into the postsecondary curricu!um.
Lerner (1987) indicated that 3~18 hours of credit can usually be
granted at the postsecondary for secondary school preparation,
depending on the particular discipline in question. The awarding
of advance credits generally follow one of two scenarios.

1. Students who earn "A" grades in approved secondary courses
receive the advance credit.(s) directly.

2. Students who receive "B" grades in approved secondary
courses, gain advanced credits through a credit by examination

procedure.

In both cases, applicants for the trez-: " : of credits must

meet the college and program requirement. :d matriculate.

This process of transferring credits for authorized
secondary courses differ froa the advance placement (the next
articulation program), in that the credits are accepted prior to
commencement of the postsecondary course of study and are awarded
as soon as the student matriculates. Spencerian College, as
noted by Lerner (1987), allows the transfer of 16 secondary

credits (4 classes) for courses included in Figure 1.
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Figure 1. Typical secondary courses for which Spencerian College
allow up to 16 credits to be transferred for qualified,

matriculezting students.

English Math
Typing Sanorthand - Gregg
Business Law Business Correspondence

(Figure cont.)
Secretarial Accounting Accounting I

Human Relations Filing and Record Management
2natomy and Physiology Medical Terminology
Salesmanship Business Communication
Merchandise Math Consumer Economics

Source: Lerner, (1987).

If a student from a qualified high school earned "A" or "B"
grades in approved courses and could transfer 16 credits (quarter
or semester) into a Minnesota or Wisconsin state
college/university, it would equate to approximately $1,000 in
tuition alone. For private postsecondary institutions it could
hbe even more. This is a recruiting tool technical colleges can
not currently touch. Lerner (1987) appropriately points out
that:

Traditionally, two-year postsecondary teachers have
been reluctant to accept secondary learning experiences for
college credit, yet these same teachers expect four-year
colleges to accept their students' accomplishments without
question. Often, members of the faculty believe the

students are not qualified and will not do well at the
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postsecondary level (p.8).
It would appear that the technical colleges Lerner (1987) is
‘referring to, may be creating barriers to what might be
reasonable considerations on their part, only to lose more than
they gain.
Time-Shortened Proarams

Most articulation programs are designed to facilitate
advance placement in postsecondary programs for students who have
mastered fundamental competencies in high school. Collectively
time~shortened programs are designed to allow the student to
complete the postsecondary phase faster while saving the student
the tuition equivalent to the time saved. Long et al. (1986),
noted that time-shortened programs were not designed to advance
the students skills beyond the traditional program, anu simply
reduce the time required for the individual to complete the
stated requirements.
Advance Placement

Often incorrectly referred to as time-shortened programs,
advance placement grants students postsecondary credits for
accomplishments at the secondary level. Although the credits are
awarded in various ways, each of the advance placement profiles
has a caveat which distinguishes it from credit transfer.

In the first profile, individuals who entered the college as
secondary students in an enrichment program with aspirations for
postsecondary study, are awarded advance placement. 1In this

case, the enrichment program students essentially study certain
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topics in depth rather than general technical training. As they
matriculate they are awarded advance placement credits only if
they enroll in a program to which their enrichment program can be
applied.

Breuder and Martin (1985-86), identified a second type of
advance placement in which college credits are awarded for high
school courses completed. Long et al. (1986) noted that this
second type involved collegé instructors and their high school
counterparts reviewing the specific course syllabuses or task
lists. Upon agreement of which high school courses are more or
less equivalent to introductory level postsecondary courses,
matriculating students can receive advance placement with the
writ.en recommendation of their high school instructors for those
competencies mastered. Breuder and Martin (1985-86) noted that
in the event a matriculated student demonstrates that the
competencies for which advance placement credits were awarded,
have not been mastered, the student would be given independent
instruction in subsequent courses to develop the deficient
competencies.

The third advance placement program profile involves a
appropriate skills test which allows the student to raceive
advance placement for demonstrated mastery.

The final advance placement profile was noted by Ierner
(1987) . This profile involves individual students with "c"
grades who applied for credit transfer in some postsecondary

institutions. Such students could receive advance placement and
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not receive the credit transfer until after successfully
completing a specified number of postsecondary credits at the
granting institution.

Career lLadder Articulation Programs

Each of the next four articulation programs has a career
ladder.

One-Plus-One.

As a career ladder approach, in a One-Plus-One articulation
program, the receiving postsecondary institution accepts students
who have completed a one-year diploma (the first one in the one-
plus-one) program at the receiving institution. ™ common example
would be a one~year diploma from a proprietary school. Although
vocational technical diplomas are not awarded at the secondary
level in Wisconsin, one possible scenario comes to mind.
Postsecondary articulation programs must address the individual
who moves into the state of Wisconsin from a state in which
vocational technical diplomas was awarded at the secondary level.
Because of the wide range of programs available nationally, broad
policies should provide for this consideration on a case-by-case
kasis.

Advanced Skills Programs.

Long et al. (1986) discusses advance skills and a common
misnomer. Designed to avoid training duplication, advance skill
programs streamline fundamentals to make room for the development
of more advance skills. Such programs emphasize advance content

aimed at graduating master technicians. The misnomer which is
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frequently applied to all advance skill programs--as well as some
time-shortened programs, is the inappropriate use of the term

two-plus-two which denotes a structured learning sequence

covering grades eleven through fourteen.

To avoid the confusion associated with using two-plus—-two as
a collective term, it is best to use the program titles |
identified by Long et al. (1986) for the two main advance skills

programs: (J) core curriculum (or pre-technology) programs, and

(2) true vocational-technical 2+2 programs in which the entire
occupational training curriculum begins in grade eleven and
terminates with the student's completion of grade fourteen.

According to Parnell (1985), an advance skill prog:"=a is an
articulation program which joins the high school curriculum with
two years of education at a postsecondary institution. 1If
properly designed, advance skills programs can provide maximum
continuity of instruction within and between educationai
institutions. The end product is a highly specialized and
employable--some may say trained as opposed to educated--
technician. Warmbrod and Long (1986) argue that the training
possibilities for advance skills programming are only limited by
educati;nal resources and*employment trends.

Given a favorable environment for their development, advance
skills programs have unparalled advantages. One significant
advantage deals with separate educational jurisdiction joining

together for the benefit of students. The focused is on student

outcomes which were defined in terms of student achievement
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levels and based on employment opportunities. The student

centered orientation provides the essential ingredients for the

successful development.

Core Curriculum (Tech-Prep) Program.

The main purpose of core curriculum or tech-prep programs is
to produce better prepared high school graduates in a pre-
technology curriculum for entry into postsecondary technical
training programs. Core curriculum (Tech-Prep) programs give
secondary students a broad basic background in tachnology--a

strong core of concepts and skills--but do not restrict students

to making an occupational choice in their junior year. Many such

programs include agreements that enable matriculating students to

bypass introductory postsecondary courses and extend the normal
two-year training program by taking more advanced courses.

Although the preparation is broader, Long et al. (1986) points

out that the high school students still receive sufficient

specific skill training for entry level employment.
Several examples of an articulated core curriculum program
are now available.

1. Oklahoma City's articulation effort, which is built on the
Principles of Technology, tech-prep curriculum «: 2loped by
the Center for Occupational Research and Development (CORD)
and the Agency for Instructional Technology. The
articulation responds to community needs for more and better
trained technicians for high-technology industries in the

Oklahoma City area. It also is part of a local economic
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development effort to attract new high-tech industries to
the city (Long et al., 1986, p.5).

2. One leader in this effort is Daniel M. Hul}, president of
the Center for Occupational Research and Development (CORD)
in Waco, Texas. CORD (1984) has developed a two-year course
in applied science for junior and senior high school
students that should improve their knowledge of science and
math. Several secondary vocational schools throughout the
nation have adopted this w=oncept and are developing
excellent course material for this 2-year sequence
(Lerner, 1987, p.18)

3. The CORD (1985) Advance Technology Core Curriculum Guide is
an articulation effort with four post-secondary tracks for
(a) laser/electro optics, (b) instrument and control, (c)
robotics and automated systems courses, and (d) micro
electronics course.

4, Curriculum 2000, published by the Society of Manufacturing
Engineers, is an articulation effort involving secondary and
postsecondary two and four year colledges and articulated
curriculum development for manufacturing engineer education

and engineering technology.

Vocational Technical 2-Plus-2 Program.

The Vocational Technical 2-Plus-2 Program takes a view which
is focused on developing advanced skills for a high-technoloqgy
occupational area during grades eleven through fourteen.

The partnership involves faculty members, administrators,
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and employer representatives in planning the curriculum and
deciding what will be taught at each grade level (Warmbrocd and
Long, 1986, p.29). The curriculum arranges the study of
mathematics, science, communication, technology, and specific
technical skills associated with the occupational area under
study to reach the master technician level of competencies
through the use of a step-by-step progression terminating at the
end of grade fourteen. As noted by Warmbrod and Long (1986) and
Long et al. (1986), a career ladder approach is built in which
permits students to exit at the end of grades twelve, thirteen,
-and/or fourteen.

Long et al. (1986), appropriately points out that the
vocational technical 2-plus-2 program requires the blending of
secondary and postsecondary resources. The «cess involves the
development of new, comprehensive, competency-based curricula
covering the four year period. Success requires the
establishment of strong, mutually respectful relationships
between the participating administrators as well as faculty; and
the development of close, open, collaborative relationship with
local businesses and industries. The partnership requires a
substantial investment in planning, development and management of
formal operational and financing requirements.

Horizontal Articulation

Long et al. (1986) specifically identifies one other form of

articulation which should be mentioned briefly. Horizontal

articulation facilitates the movement of a student from one
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campus or program to another of the same type. Although this
types of articulation is currently negotiated at the
postsecondary level, it can impact directly on
secondary/postsecondary articulation efforts.

If the student participating in a vertical articulation
program can now move horizontally at the end of grade thirteen,
the additional flexibilicy can be used as a major selling point

for initial entry into the vertical articulation program at the

secondary level.

Overcoming Obstacles

The most common concérns about articulation programs
according to Long et al. (1986), related to staff acceptance,
institutional turf concerns, poor internal communication and
inadequate promotioun.

Following an extensive review of literature, Stewart and
Heiman (1986) concluded that:

While an increasing number of institutions were found
to be working on articulation agreements, it appears that
most reports described individual efforts rather than
information about establishing articulation agreements. The
common characteristic found in the reports related to the
need to establisi® communication so that duplication of
efforts could be minimized (p.115).

Inplementing Inter-Institutional Articulation
In their study of articulation in vocational agriculture,

Stewart and Heiman (1986) substantiated that even though
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secondary and postsecondary vocational programs (agriculture)
teachers have many mutual perceptions in common, more
communication should occur. Stewart and Heiman recommend that
secondary teachers involved in articulation programs should: (a)
learn more about posﬁéecondary education, (b) visit postsecondary
programs, (c) teach secondary students about careers requiring
postsecondary preparation, and (d) refer prospective
postsecondary students to the appropriate institutions. sStewart
and Heiman also recommend that post secondary teachers enhance
the articulation effort by promoting communication with secondary
teachers. Activities recommended by Stewart and Heiman for
postsecondary educators to promote articulation include (a)
appointing secondary teachers to progiam advisory committees, (b)
visiting individually with secondary teachers at their
inititution, (c) inviting secondary teachers to visit
postsecondary programs, and (d) developing a policy for awarding
college credit for documented prior learning.

In a study of secondary/postsecondary articulation conducted
for the National Center for Research in Vocational Education,
Long et al. (1986), also cited in Lerner, (1987) and Warmbrod -
Long, (1986); determined the approaches to articulation 4nd
identified common activities as well as barriers to the process.
They identified two of the general models for articulation
programs, they were the time-shortened and the advance skill
mentioned previously. Regardless of the model followed, the

articulation programs studied had the following characteristics
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in common: (1) leadership and commitment must be provided from
the top, (2) faculty (secondary and postsecondary teachérs) must
be involved early, (3) relationships must be based on mutual
respect and trust, (4) the mutual benefit to all partners must be
ensured, (5) articulation agreements must bo in writing, (6)
communication between participants must be open, clear, and
frequent, (7) initial goals must be modest, (8) ;esponsibilities
must be clearly defined, (9) curricula must be competency-based,
(10) the focus must be on mutual goals rather than
individual/institutional interest (turf).

Lerner (1987) identifies the following twelve steps for
consideration in implementing an articulation program:

1. Identify the need for and benefits of articulating with
other educational institutious in your area.

2. 1Identify other educational institutions that would
benefit from articulating with your school or college.

3. Meet with the chief executive officers (CEOs) of these
organizations.

4. Assign someone the responsibility of directing the
articulation effort.

5. Identify the person in the private occupational school
who can certify transfer students from vocational
school programs.

6. Establish clear communication channels within your
institution and between and among institutions.

7. Determine the college or university degree program into
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10.

11.

12.

13.

14.

which the private occupational school students can
tranéfer.

Establish whether the transfer will be granted on a
course-by-course basis or on the blanket concept.
Develop written articulation agreements for execution
at the institutional level and between program
departments.

Begin by selecting one or two program areas that appear
amenable, where faculty members have established
relationships, and that have a particular need for
articulation. Onr- these program areas are
successfully ar..culated and the benefits made visible,
use these successes to get other occupational
departments involved.

Establish a contact person or department at each school
involved in the agreement..

Provide secretarial support for articulation
coordinator and faculty to aid their coordination,
planning, and curricula development.

Establish a system for certifying student competencies
or educational accomplishments from the articulated
courses.

Publicize the articulation arrangements and programs to

students, parents, employers, and community officials

(p.18-19).
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Summary

Successful articulation programs are focused on improved
communication among persons at the secondary and postsecondary
levels, and those policies and practices which facilitate student
1. ‘ogress. Because of their close relationship to students on
both levels, teachers are key personnel in the process. Improved
articulation is a cooperative effort which must involve
counselors and administrators at both levels. The success and
extent to which any articulation program is negotiated involves
credit or recognition for prior experiences.

Parnell (1985) also cited in Shapiro (1986), offers seven

specific recommendations for developing cooperative efforts.

1. All students need a student centered curriculum. The
barriers to achieving individual excellence for all
students must be identified and removed.

2. Unfocused learning will not produce excellence.
Educational programs must provide the necessary
structure and substance.

3. Students must be able to view the total educational
system as providing a single, coherent program.

4. Students must see and feel a connectedness between what
they do and the larger whole between education and the
rest of the real world.

5. Students must experience or be able to envision a
continuity in learning between one institution and

another.
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6. Secondary level vocational education curriculum must
aim at preparing students for broad career areas rather
than for specific jobs.

7. Students must see the value in and necessity to develop
the competencies for continuing their learning
throughout a lifetime as a means of avoiding
obsolescence.

There is no single articulation program which will satisfy
all situations. Open, student focused communication, is the key
to successful articulation. If articulation programs are not
developed between secondary and postsecondary institutions, every
one loses. Vocational education programs at the secondary level
may be placed at risk and the postsecondary program will fail to
develop the necessary feeder programs at the secondary level.
Ultimately it is the students themselves who have the most to
lose. Articulation ; ograms appear to be one key to success. By
making post-secondary training programs meaningful, attainable,
and more attractive to students, articulation can help keep
future technicians from seeking their initial postsecondary

training--and employment--outside the local area.
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Module Development Guidelines
Introduction

This module presents the guidelines used My educators
participating in the High-Technology Training Model Project to
develop training modules. The training modules developed new
content for high school and postsecondary courses designed to
incorporate competencies related to identified new technologies
being used by local businesses and industries. This module was
developed as part of the workshop presented to all instructors
who participated in the High-Technology Training Model Project.
The workshop was presented in June, 1989 at UW-Stout.

Purpose

The purpose of this module is to provide a comprehensive
description of the guidelines which served as a template for
educators participating in the High-Technology Training Model
Prcject as they developed their training modules.

Objectives

This module is designed to:
1. Describe the training module development guidelines.
2. Describe the process used to change the competencies related

to identified new technologies into relevant content for existing

programs and courses.
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Module Guidelines

The following guidelines were developed to serve as a template
for participants as they developed their training module.
Title

The title portion of the module contains the name of the
module. The title is based on the contents of the module being
developed. It should be succinct and to the point. Other
content experts should readily recognize the title as part of the
content.

Des.cription

A module course description explains what the module is
about. It is written by the teachér to clarify the module, place
the module in the sequence of the course, specify if any
prerequisites are needed, and suggest the kinds of typical
activities that students can expect. It should be short and
concise. If the module is articulated between courses within a
school, or between ﬁhe secondary and/or postsecondary level, it
should be noted here.

Name and School

The person(s) who developed the module, and the name of the
school and address are identified. This will facilitate contact
if other instructors who might utilize the module have questions.
Objectives

Purpose of Obijectives.

Objectives describe in precise terms what the content will

be and what responsibilities students will have. They usually
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suggest the nature of evaluation. Objectives provide the road
for all learners and teachers. They tell you where you're going
and when you have arrived. Module and specific objectives were
reviewed for this project.
1. The module objective states the intended purpose (overall
outcome) expected of each student after complgtion of the modulé
of instruction. A well stated module objective is ustrally stated
in three parts; the condition, performance and criteria
component.
2. Specific objectives are the subordinate objectives that
state what the student must achieve in order to reach the module
objective.

Benefits of Objectives.

Many benefits of objectives may be listed. The following
are the main benefits discussed in the project:
1. When students are provided with well-stated objectives, they
know exactly what will be expected of them. They know what they
must learn, under what conditions, and how they will be
evaluated.
2. If the objective is well written, any instructor can examine
it and determine what kinds of learning activities might be
appropriate for learning the objective.
3. A well-written objective also reveals the major learning
materials and resources (tools, equipment, supplies, etc.) needed
for learning the content.

4, Well-stated objectives tend to help everyone involved
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(teacher, evaluators, aids, media specialist, etc.) in the
teaching-learning process to understand what the student is
attempting to do.

5. By informing learners of the objectives of the session,
learning is enhanced.

6. Precision in the instructional process is enhanced if the
object . ve is stated. Well-stated objectives remove the ambiguity
in the learning process. By stating the conditions under which
the learner must perform, exactly what performance is required,
and the specific criteria for evaluation, the fuzziness out of
both the teaching and the learning process is reduced.

Components of Objectives.

1. The Condition Component:

a. The condition component of the objective describes the
setting in which the student will be required to perform the task
to demonstrate learning. The condition is often referred to as
the given and should be written just as carefully for cognitive,
psychomotor, or effective objectives. The Figure 1 provides

examples of the condition component.

Figure 1. Condition Components of the Objective
1. Things
a. Given specific tools
b. Given materials or consumable supplies
c. Using test instruments, manuals, specifications,

etc. (Figure cont.)
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d. Given a drill, sterilizer, or other specific piece
of equipment

e. Provided with mock-ups, devices, etc.

f. Given objects encountered on the job - soil,
broken belt, patron, recipe, etc.

2. Situations

a. Using actual work
b. Under some specified situation
c. Presented with picture, problems, case study

d. Given a work order, verbal instructions,
blueprint, etc.

e. Provided with results of a diagnostic test

f. Provided with the data, measurements, parameters,

map, schematics

g. Given lists of terms, parts, tools, etc.
h. Given a field situation
i. Given numbers, figures, or problems

3. Restrictions
a. Without the use of texts, books, manuals or

references
b. Without any aid
c. Without specific tools and equipment such as

calculator, special tools, tables, charts, etc.

b. The following tips might be helpful in writing the

condition component of objectives:
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(1) Avoid a long list of specific tools and equipment.
This generally has little use and prevents the objective from
becoming so long.

(2) Do not include any objects, situations, or
restrictions that are sbvious to all concerned, such as "given a
laboratory, welding gloves and tanks." Do mention any special
restrictions under which the students will have to perform.

(3) Do not include anything in the condition that the
learner should not have during the testing situation. If the
student is required to determine what materials are needed pefore
performing a task, do not list these materials in thc condition.

(4) Avoid indicating reference to how the student will
learn the task. Do not use phrases such as "given a lecture on,"
"given the required reading materials," and so on. The condition
focuses on the evaluation/testing situation - not the learning
situation.

(5) Do not make the condition too specific. For
example, "given two pieces of wood, 4 inches by 4 inches," might
be too restrictive. "Given two pieces of material," would
probably be sufficient.

(6) The condition should resemble the condition under
which the student must perform the task. If a worker must be
able to write up a purchase order on the job from verbal orders,
then "given verbal orders . . ." should be the condition

specified in the objective.
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2. The Performance Component:

a. The performance component is nothing more than the task
or competency statement. However, the task statement may be
expanded, additional gualifier added, or altered to describe the
performance accepted in the education or training setting.

Figure 2. provides examples of the performance components. Note

that. the task statement has been expanded or made more specific.

Figure 2. Performance Component of the Objective

Performance Component of

Tasks Objective for that Task
l. Lay out a rafter lay rafter to span
12 feet
2. Clean, gap, and test remove, clean, and
spark plugs gap the plugs and

replace in engine

3. Prepare purchase order take verbal order,
type, and check
account code

4. Install transmission install and perform
checks

b. Consider the following when dealing with the

perforr.aice component.

(1) Make sure it includes the task or competency

statement.

(2) Have another teacher describe exactly what the
student should be able to 4. to demonstrate mastery of thc¢ task.
If they can, you have the performance clear.

(3) The performance component should describe the
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final (terminal) testing situation for the student to be
considered competent.

(4) Keep the instructor performance separate from
student performance. Never use "will teach," "will demonstrate,"
etc., or other instructor behaviors. We are interested in
student performance.

3. The Criteria Component:

a. The criteria component focuses on how the learner will
perform the task for the teacher to conclude that the task has
been accomplished (job entry level). Students can perform almost
all criteria of a task except perhaps one--speed. Figure 3
provides examples of product and process criteria.

b. The following tips may be helpful in writing the
criteria component of the objective:

(1) Keep the criteria at a level to ensure entry-level
job employment by the student or pre-requisite for the next
objective.

(2) Reduce the criteria dealing with speed as would be
required for an experienced worker performing the task on the
job.

(3) Do not connect the criteria to instruction. Do
not use phrases such as "following criteria in textbook" or
"according to specs in handout." These resources will change -
criteria should not.

(4) Speed may be important on the job. If it is

mentioned, a reasonable time limit in the criteria (or include
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time as an item on the performance test).

Figure 3. Product and Process Criteria

Product Criteria Examples
* +0.004 inch, +1 mm, +3 degrees
(The finished product) * According to manufacturer's
specs
* Within 8% of actual reading
* Within 99% accuracy
* With no errors
* Must agree with instructor's
measurements
* To customer's satisfaction
Process Criteria * Following manufacturer's
(How the student * Within 20 minutes

performs the task)

* Not exceeding flat-rate time
by more than 30%

* Periurming all steps in
sequence
* Following safety practices

Content Outline

The content outline is usually the begyinning step in the
development of a module. It is a skeleton framework of the
module content developed by the teacher. It is similar to a

topic outline but dealing with the content to be covered in the
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module. The teacher may use a variety of resources to develop
the module, such as another outline as a base, a personal
analysis or existing materials or guides. A third level content
outline is usually sufficient to determine the main concepts in
the module are being covered.
Methodoloqgy

This section provides examples of teacher actions to
accomplish the objectives of the module. How the teacher will

facilitate the activity(ies) to accomplish the objectives listed

in this section.

EXAMPIES 1.

1. Obtain additional materials

2. Make transparencies

3. Write worksheet

4. Provide students with objective sheet

Additional suggested activities should be listed as needed.

EXAMPLES 1. Relationship to Objective.

The activities identified in the module should be directly
related to the objective or sub-objective of the module. In
fact, as stated in the objective section, a well-written
objective will also include what the student will do to learn the

material.

EXAMPLE 2. Be Specific to the Student.

The activities identified in the module should also include
the kinds of things that students will be engaged in to learn the
content. Will students be involved in:
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1. Demonstrating something to other students

2. Identifying parts

3. Testing a circuit developed
4. Writing a report

5. Pl'ogramming a routine

6. Recalling information
Resources

Resources are references needed by students and or teacher
to accomplish the objectives of the module. They are identified
in this section. Someone not familiar with the content can
easily determine the special materials needed to teach the
module. Resources may include:

1. Books

2. 2amphlets

3. Films

4. Brochures
5. Maps

6. Materials

7. Equipment

8. Supplies, etc.

Evaluation

The evaluation used must be related to the module. It
should be based on the objective and the performance standard
noted in the objective. The objective may call for cognitive
information or a skill.

Paper and pencil test is usually used to measure the
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knowledge of the student. This test may take the form of an
essay, multiple choice, true false, etc., test to measure the
students Kknowledge.

Process/Product evaluation is basically a performance test.
In process evaluation, the teacher evaluates ﬁhe student as they
complete the activity. In product evaluation, the completed
project is evaluated using pre-determined criteria. In any case,
the evaluation criteria should be identified and listed in this
section. Any exams, product or process checklists developed
should be included. Remember: These modules will be shared with

various teachers in the field.
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Evaluation
Introduction
Proper evaluatiun is a major key to the success of any
education or %“raining grogram. Aas learners, students and
trainees uust be giv2o feedback as to their progress, and
educeicor= and trainers must be able to properly judge the

learner's preparedness Lo begin a task or job.

Lraluation ot the la2arner may be very simple or very complex
depeading on tiv: asuch w7 the program and the level the learner

is at. 7% iz laperacive that the educators and trainers knows
how .. maitch-the type of evaluation to the program to be taught.
Educational Proyrsi; &valuation

Evalvation is an essential element for the improvement and
strizngth of any program and course. .Learner, educator/trainer,
and manragement feedback are all important factors in building a
strong and sound program.

Purpose

This module is designed to provide the information needed to
write complete measurable objectives, match the learner
evaluation techniques to objectives, and selection of evaluation
methods bhest suited for a given program.

Objectives

The objectives for this module are:
1. Write a clear measurable objective.
2.' Write an evalunation scheme that properly matches the

obiective.
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3. Evaluate learning situation using a variety of methods.

Systems Approach to Evaluation

Measurable Objectives

e e e i Y W SO 8

Good, clear, measurable objectives which are understood by
educators/trainers and alike, form the foundation for a
successful evaluation plan.

Measurable Objectives must have:

1. condition - Under what conditions is the task to be done?

2. Intent - Exactly what is the task the student/trainee is to
do? Usually described in terms of an action verb.

3. Level of performance - What is the standard or to what
degree must the task be performed?

Appendix A contains a model depicting the elements of
measurable objectives. For more information on objectives and
the domains and taxonomies of learning, see Gronlund (1985),
Stating Objectives for Classroom Instruction

Measurable obkjectives are based on the knowledge, skills and
competencies required to perform a task, solve a problem or make
a decision.

Evaluating Learners

Various_Ways to Evaluate Student's Performance.

1. Tests
a. oral
b. written
(1) eésay

(2) objective
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(a) true and false

(b) multiple choice

(c) matching

(d) completion

(e) listing

(£) 1identification
~ drawings

- actual object

2. Observation instruments or techniques
a. progress charts
b. rating scales
C. checklists
d. interviews

3. Gronlund {(1985) and Green (1975) provide good examples of
these tests and instructions for their development.

Matching Evaluation Methods to Performance.

One must remember to select the type of evaluation based on
what the objective requires. Two examples follow.
Example 1:

Objective: Without the aid of reference material, relate
how the first amendment affects our lives today.

Poor Evaluation: Write the first amendment.

Good Evaluation: State the first amendment, then write
three short essay examples of how the amendment is being used or

abused today.
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Example 2:

Objective: Given a malfunctioning radio, the student will
be able to repair the radio to proper working condition.

Poor evaluation: List five items that may cause a radio to
malfunction.

Good Evaluation: Give the student a malfunctioning radio
and have them repair it. The student will be evaluated based on
if the radio works properly or not. Also, factors such as the
time required to fix the radio, could be included in the

evaluation.

Mastery/Competency Based Evaluation.

Mastery/Competency based evaluation evaluates the
individual's performance as compared against the acceptable
minimum criterion. The following example is provided.

Example:

Objective: Given a PC and typical business documents, the
student will be able to key enter 70 wpm with three or fewer
errors.

Valid Evaluation: Give the students a typical business
document, a PC, and have them enter text for 10 minutes. Print a
copy of text entered and calculate the wpm and count the number
of errors per 70 words.

For more information on learner evaluation refer to Mager
(1984), and Green (1975). For more information on

mastery/competency based evaluation, refer to Blank (1982) .
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Evaluating Learning Programs
Three Ways To Rate Training Success.

1. Contribution to goals - How much has the education/training
helped with the organizations performance problems?
Example: Company "B" produced 100 widgets per hour. After

training, company "B" produced 150 widgets per hour. Training

contributed 50 widgets per hour.
2. Achievement of learning objectives - This type of evaluation
requires that each learner be tested on each learning objective
.isted for the program.

The evaluation include post-training measurement of actual
on-the-job use of the new behaviors or the direct application in

an appropriate academic environment.

Objective 1 2 34 5 61
1l X X XX X XX
2 X X X X X 36 of 49
3 X X X X X objectives
4 XX X X were met.
5% X X
6 X XX X XX

Note:* One should note that only 2 out of 7 students
achieved objective #5. The educator/trainer may want to look
into this objective more carefully.

3. Evaluation by perceptions
a. Ask opinions of students on:

(1) content
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(2) instruction
(3) facilities
(4) interest
(5) appropriateness
b. Ask open ended positive/negative questions
c. Likert scales
(For information on statistical interpretation of
likert scales, reference any statistics book.)
Examples: High-Technology Training Model Project, Training
Module
- teacher's module evaluation
- student's module evaluation
- module development evaluation
Copies of these forms are included in Appendix B, as
examp. “.;
Evaluation System for Industry Based Training Programs
Introduction
Program and trainee evaluations are also important for
industry based training programs. The evaluation principles
discussed in the first part of this module are equally applicable
to the designs of evaluations systems for industry based training

programs. Valid evaluation techniques are essential. To achieve

this one must have specific objectives and appropriate evaluation

techniques.
There are some differences, however. Often adults are

afraid of tests and do not want to be graded on an A, B, C, etc.
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basis. This is especially true if they have not been "in school"
for awhile. Also, written tests are not always the most
appropriate measuring technique.

Application of a systems program is usually very helpful.
The systems model directs the trainer to the most critical
variables to measure and helps to identify relationships between
inputs, processes and outputs.

Designing Evaluation to Improve Training Progqrams

Evaluation is a two-edged sword. The information provided
from an evaluation can generate feedback for learners that
reinforces their work, help instructors improve their training
program, and give managers data that help them determine the
value of the training program.

Evaluation can also have negative effects. It can cause
trairiees to become anxious and lose interest in training
activities. Instructors can become wary of the outcomes of the
evaluation and the potential impacts on their work. Supervisors
and managers can become concerned that an evaluation will
undermine a trainiiig program they feel is important.

An effectively designed evaluation can draw upon the strong
points just mentioned and avoid the negative aspects.
Participants in training programs need feedback to provide
reinforcement and help them determine the outcomes of their work
in the training activities. In like manner, trainers need to
know the impacts of their training activities and have

information that will help them improve their training programs.
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Supervisors and managers need to have feedback on the impacts of
the training programs they have sponsored.

The first part of Appendix C describes an evaluation system
that was used in a series of twelve training programs provided
for a large corporation. The evaluation proved to be effective
in providing information that was useful to the trainees, helped
the instructors improve the workshop design and content, and
assisted managers in assessing the value of the training program.

The second part of Appendix C presents more general concepts
concerning the design of evaluation systems for training
programs. Also, the evaluation described in the first part is

expanded to include a follow-up phase.
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Measurable Objective's

Conditions of Performance

Instructional Intent

Level of Performance

States under what conditions the
student will be able to perform.

What we expect the student to be
able to do.

Provides a minimum standard of
achievement.

e Given a problem of the following
class...

¢ QGiven a list of...

e Given any reference of the
learner's choice. ..

¢ Given a matrix of
intercorrelations...

25¢
[ J

Given a properly functioning...
¢ Without the aid of reference...

e Without the aid of slide rule...

* To write

* Torecite

* To differentiate
* To solve

e To identify

* To construct

e Tolist

+ To compare

To contrast

e Identify all...
e State three...
¢ Cut within % of 1/4"

* Remove 60% of...

At the completion of this lesson the student will be able to:

* (Given the Paxton sample of the 35 most common woods, the student will be able to identify all the woods in the group of

samples.

* (Qiven the carburetor specification of Ford M. .cor Company, the student will be able to state the two different jet sized found in
carburetors made by the Ford Motor Company.
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APPENDIX B
Training Module Evaluation Forms
- Teacher's Module Evaluation
- Student's Module Evaluation

- Module Development Evaluation




TEACHEK EVALUAT ION B2/ 6y
HIGH-TECH MODULE

TEACHEK , DATE

WLE TITLE

DATE(s) USED CLASS(es)

TIME REQUIRED TO COMPLETE THE MOOULE (MINUTES) o
Divections: Please list the information requested above. Then read cach scatement

below and respond based on your experiences with the wodule. Use the
follcwing responses.

1 = SD = Strongly Disagree
2 =D = Disagree

3 = U = Undecided

4 = A = Agree

5 = SA = Strongly Agree

If you have any comments, write them by the stateaents or at the end of the form.

. Responses/Commentts .
FEVALUATION STATEMENTS Sb D U A SA
) 2 3 4
MODULE
1, The Module was easy to us¢.......... eeeeeieaa 1 2 3 q S
The Module was complete....... i et e ceaenaaana 1 2 3 4 5 °
3. Objectives were Clear.....cveeevs ieeinaennnnnn 1 2 3 4 5
4. Activities in the Module were effective in :
stimulating learning.......coveieeneneenn. IR | 2 3 4 5
§. Audio visual aids and/or resource materials
were effective. . ...ttt enes  ceeeanan 1 2 3 4 5
6. I had the classroom and lab equipment
required to effectively use this Module.......1 2 5 4 5
7. Evaluation procedures were effective..........1 2 3 4 5
8. This Module introduced new content,
concepts, skilis, etc. inmy class............ 1 2 3 4 5
9. The knowledpe wad/or skills students
learned are relevant to the needs and
trends in IndUSEEY .ot in i et it ittt it R | 2 3 4 5
10. This Module fit well with the rest
of my course content. . .. iiiiiiieneneenans vese. 2 3 4 5

364

o .;.;' . :3(;4




SCHOOL 7 DATE

High-Tech (10/10)

STUDENT EVALUATION FORM

CLASS MODULE

Directimns: Read the statements on the left. Use your experiences in the

unit just completed in class to answer each statement. Use the
following responses. There is space for comments at the end.

1 = SD = ongly Disagree
2 = D = Disagree
=3 = U = Undecided
4 = A = Agreec
5 = SA = Strongly Agree
Responses
EVALUATION STATEMENTS ' SD D U A SA
- 1 2 3 4 5
1. I liked this.learning unit.;“G‘.““‘..“““..‘l 2 3 4 S
.. I learned Some useful things“‘““...“““““.?1 2 3 4 5
3. The learning activities were interesting........l 2 3 4 5
4. The activities, tasks, and/or assignments
were helpful.............““.......““.“‘.“‘1 2 3 4 5
S. I learned some things that will be useful
in the future...................................l 2 3 4 5
6. I learned some new things.ec.ccceeccccecacccccaasal y 3 4 5
7. What was the most important thing you learned?
8. Ho« could this unit be improved?
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HI-TECH TRATING PROJECT

MODHLYE FVALUATTON FORM

| L NAMI — _
Scale t = Necds {mprovement

2 = jatisfacrory

3 = Very Good

Dimensioa Rating Comments
1. TITLE:
The module contains a name. . . . . . . . . . 1 2 3

2. JESCKRIPTIUN:

Information is provided as to where the
module fits in a sequence of a unit/task/

COULSE v v o o o vt o o« o o o v o o o o« 1 2 3
3. OBJECTIVES: )
A. Module objective is stated. . . . . . . .1 2 3
B. Specific objectives are listed. . . . . .1 2 3
4. CONTENT OUTLINE:
A first, second and third order outline
of the content is presented . . . . . . . . .1 2 3
1
5. ACTIVITIES:
Are identified which will help students
learn the content . . . . . . . .1 2 &

6. KRESOURCES:
A variety . is listed which will help

students/teachers accomplish objective. . . . 1 2 3

7. EVWALUATION: : L
A. Evaluation criteria identified. . . . . .1 2 3
B. Evaluation procedures given . . . . . .1 2 3

ADDITIONAL COMMEXNTYS: ‘ R
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APPENDIX C

Designing Evaluation to Improve
Training Programs
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Designing Evaluations to Improve Training Programs

Evaluation System

The following evaluation system was developed to evaluate a
statistics and process control training program. The program was
forty hours in length and conducted during a two-week time
period. trainees attended morning or afternoon sessions.
Training was conducted on-site.

The goal of the company was to develop an effective quality
program throughout all departments. Thus, a cross-section of
employees in a department or plant site was enrolled in each
training program. As a result, participants had a wide range of
educational levels, statistical expertise, and technical
knowledge. Ages ranged from these in their early 20's to people
near retirement.

Evaluation Design

A pre and post-test design was used in order to identifty
gains in knowledge during the training program. A cognitive test
was developed for the training program and was used as the pre
and post-test. Copies of the test were sent to the on-site
coordinator for the training program. This person distributed
the tests to the prospective trainees and collected and returned
the completed tests to the trainers two weeks prior to the start
of the training program. This allowed the pre-test to be
analyzed and the instructors to review the results before
initiating the training. Adjustments in the training program

content and pace of instruction could be made based on the test
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results.

In order to reduce test anxiety, trainees were not asked to
place their names on the pre or post-test. Instead, a 3 X 5 card
with a number on it was clipped to each of the pre~tests. The
same number was recorded on the test booklet. Trainees were
asked to keep the card and place this number on the post~test
when it was given at the end of the training program. A few
trainees forgot to retain their numbers; however, overall the
process worked quite well. there was no indication of test
anxiety or concern over how the test results might be used by the
trainers or supervisors.

During the last session of the training program, the post-
test was administered. This was the same test as used in the
pre-test. An alternative form of the test probably would have
been more appropriate in a measurement sense. However, the time
and economic considerations, and activities required to develop
and certify a parallel form of the pre-test made it impractical
to do this. The questions on the pre-test may have sensitized
the participants to some topics, however the participants did not
comment on or ask about the questions on the pre-test during the
training programs.

After the post-test had been administered, the participants
welre also asked to complete an evaluation form on their
experiences in the training program and their perceptions of the
usefulness of what they had learned. participants did not have

to place their names on this survey form. They were also
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encouraged to make suggestions for how the training program could
be improved.

Test Validity.

In order to assure that the cognitive test contained
appropriate or valid items, the training program objectives were
analyzed to identify the types of competencies participants would
need to have in order to meet these objectives. For example, one
of the objectives was that the participants would develop a
knowledge of basic statistics to include proportion, range, mean,
standard deviation, median and mode. This objective was analyzed

and the following knowledge levels were determined.

LEVEL ' SAMPLE COMPETENCIES
Knowledge: Identify the symbols and list the formulas

for the basic statistics.
Application: Given a set of data, calculate and interpret
the appropriate statistics.

After this analysis had been done, it was a relatively
simple task to write test items to measure knowledge or
understanding of the topics related to each objective. A
multiple cheoice test item format was used to simplify and speed
up test scoring, Item analyses were regularly run on each of the
tests. these itemvanalyses were reviewed to determine any items
or responses which needed to be reviséé. One or two revisions
were made after the first training program. 1In addition, these
reviews identified typical errors trainees made on the test

questions.
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The second instrument developed to evaluate the training
program was a rating scale. A systems analysis was dcne on the
training program to identify components which should be evaluated
in the rating scale. A majority of the items in the rating scale
dealt with the processes and resources used in the training
program. For example, participants were asked to evaluate
whether the instructors were able to effectively answer their
questions and if the training materials were useful. A few of
the items were concerned with inputs anc outputs. For example,
participants were asked to rate the statement "I learned a lot in
this training program." A copy of this rating scale is included
as Appenilix D to this module.

Selected Tesults.

More detailed results for one of the training programs are
given in this section. A comparison or pre and post-t ‘st results
for several of the training programs will also be given at the
end of this section. these results are being presented to give
an idea‘of the types of analyses that can be used and the
information available from the evaluation of a training program.

Before looking at the pre and post-test comparisons, I want
to mention that the pre-test item analysis for each group was
reviewed to identify the participants' strengths and weaknesses.
The item analysis presents a summary of the part.icipants'
responses to each item in the test. Therefore, it is possible to
determine concepts that are known by almost all of the

participants and those that only a few participants know. This
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information was used by the instructors to adjust the content and
pace of instruction.

After each training program had been completed and the post-
tests scored, the post ani pre-test scores were compared to
identify gain scores. Only the participants with both pre and
post-test scores were included in this analysis. This
restriction could create some potential biases. More detailed
analysis were done to determine potential impacts of this
restriction. It was found that some of the individuals who took
the pre-test were not able to participate in the training
program. In some instances, participants forgot their number and
were unable to place it on the post-test. A few participants
missed the last session of the training program. And, a few
participants did not take the pre-test. An analysis of the
average pre-test scores for those who did not take the post-test
revealed that this average was not significently different from
the pre-test sccres of those who had also taken the post-test. A
similar analysis of the average post-test scores for those who
did not have pre-~test scores revealed that there was no
significant difference when contrasted with the average score for
those who had taken both pre and post-tests. Based on these
analyses, the author concluded that if any biases were present,
they were small in size.

Table 1 presents the pre-test, post-test ard gain scores for
the participants in one of the training programs. Gain scores

are determined by subtracting an individual's pre-test score from
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his/her post-test score. A minus score indicates a post-test
score that is lower than the pre-test score. (See trainee 34)
The average gain score for this group was 8.18 points. this may
not appear to be a large change; however, it was a 39 percent
increase in performance and was statistically significant. In
other words, it was very unlikely this difference could have
occurred by chance. Also, the test items were based on a sample
of the competencies gained and these did not enumerate all of the
new knowledge acquired. There were forty items on the test.

A correlational comparison of pre aﬁd post~test scores was
also run for each training program. An example of the scatter
diagram for the data in Table 1 is given in Figure 1. This
analysis indicates that those who have high pre-test scores also
tend to have high post-test scores. This is a logical outcome
for an effective training program. Those who enter with more
knowledge should be able to maintain this edge.

A comparison of the participants' gain scores with pre-test
scores is given in Figure 2. This analysis indicates that
individuals with the lower pre-test scores tended to have the
lar 'er gain scores. Again this would appear to be a logical
outcome from an effective training program. First, the fact that
those who had low pre-test scores, or less knowledge, wexre able
to gain substantial amount of knowledge is a positive outcome and
would indicate that the training program did not go -er their
heads. On the other end of the spectrum, those with high scores

also gained knowledge. It must be remembered that +*-v did not
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have as much space on the measuring instrument to show gains as
those with low pre-test scores. In essence, they are capped from
showing substantial gain scores.

A summary of the participants' evaluation of the training
progiram is given in Table 2. The mean, standard deviation and
percentage of participants that agreed with each statement are
given in the table. The average response represents the typical
feeling of the group. vVariations in reactions, opinions or

feelings are represented by the
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TABLE 1
Pre-Test and Post-Test Results Statistics and Process Corntrol

ra Program
Test Results
Trainee # Post Pre Gain Scores
2 30 26 4
3 31 23 8
4 28 ' 15 13
5 26 17 9
6 36 29 7
7 35 23 12
9 26 21 5
10 36 25 11
11 2y 8 1z
12 25 16 9
13 26 21 5
14 25 13 12
17 22 16 6
19 33 27 "6
22 29 16 13
24 27 23 4
25 . 30 26 4
26 27 19 8
28 25 18 7
29 33 16 17
31 27 19 &
34 17 20 -3
36 22 21 1l
37 29 22 7
38 30 11 19
39 40 25 15
40 31 22 9
41 27 18 9
42 : 34 29 5
44 32 26 6
45 33 23 10
46 25 19 6
47 43 37 6
X 29.09 20.91 8.18
S 5.52 5.76 4.45
N 33

#Scores for persons who completed the pre-test and post-test.

o t test of differences: t = 10.568
p < .001
* Conclusion - There was a significant gain in knowledge.
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Figure 1:

Comparison of Pre and Post-Test Results
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Figure 2:

Comparison of Pre-Test and Gain Scores
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TABLE 2
Participants' Evaluation of Trainind Program

Results
Characteristics of the ‘'raining Program
N=33 X S % Agree
1. This program was worthwhile . . . . 3.9% .8 77@
2. I enjoyed using MINITAB . . . . . . 4.0 .9 77
3. MINITAB can be helpful in my work . 3.5 1.1 47
4. I gained a better understand of
statistiecs . . . . . . . ¢ o . . 4.2 .9 86
5. I will be able to use the contents
of this training program. . . . . . 3.5 .9 50++
6. I liked the opportunity to work
With my own data L] L] L ] L] L ] L ] - L] L] - 4 L] 1 L] 7 84
7. There should be more opportunity to
apply the contents to practical
problems related to my work . . . . 3.5 .9 46
8. I knew most of the content of this
training program before we
started the sessions. . . . . . . . 1.7 .9 7
9 L] I 1earned a lot L] L L] L] L ] L ] L ] L] L] L] L ] 3 L ] 8 L] 9 64
10. The instructors' explanations were
clear L ] L] L ] L] - L L ] L] L ] L ] L ] L] L ] L ] L] 4 L ] 2 L ] 6 93
11. The instructors effectively . . . . 4.1 .7 82
12. The instructors were able to relate
the content of this training
program to practical problems . . . 4.1 .8 87
13. The instructors were well prepared. 4.3 .7 59
1l4. I plan to use some of the techniques
presented . . . . . . . . 0 0 . . . 3.7 .7 59
15. Too many topics were included in
the program . . . . ¢« ¢« . ¢« ¢ ¢« o« & 3.0 1.1 27
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TARLE 2 (Continued)

Results
Characteristics of the Training Program
N=33 X S % Agree

16. Too few topics were included in

the program . « « « o« o ¢ o o o o o 2.6 1.1 14
17. The visuals used were helpful . . . 4.1 .9 86
18. The handouts were helpful 7 . . . . 4.3 .7 95
# KEY

1 = SD = Strongly Disagree 4 = A = Agree

2 = D = Disagree 5 = SA = Strongly Agree

3 = U = Undecided

@ Percent of respondents who agreed or strongly agreed with the
statement.

+4+ 11 percent disagreed with this statement.
standard deviation. The larger this number the greater the
variation in responses given by the participants. When thi:
number is 0 it indicetes ‘that all participants have selected the
sane response. The percent agreed (% agreéd) column is a
combination of the percentage of participants that marked the
"agree" or "stronély agree" response on the rating scale. For
cxample, 77 percent of the trainees selected the "agree" or
"strongly agree" response for item 1, "This program was
worthwhile."

A review of Table 2 indicates that the training program
content, materials and instructors received consistently high

ratings. The pace of instruction appeared to be fairly
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appropriate. (Note jitems 15 and 16.)

Participants reported that they enjoyed using the MINITAB
Software (Item 2), gained a better understanding of statistics
(Item 4), and planned to use some of the techniques presented
(Item 14).

Many participants also indicated an interest in more
opportunities to work with their own data (Item 7). 1In each
training program, participants were encouraged to bring in
samples of the data with which they worked. These were woven
into problems during the training workshop. However, there were
limitations on the amount of time that could be given to working
with thei: data versus developing new concepts.

The training program instructors found the rating scale feed
back to be very helpful. It provided a concise summary of the
participants'vfeelings and opinions related to their experiences.
Their responses to the items and written comments at the end of
the survey also provided information that was useful in modifying
the training Jgram.,

Perceptions Versus Test Results.

Out of curiosity, the author did a special analysis
contrasting participants' opinions of the amount of knowledge
they had gained during the training program with the actual test
outcomes. This was done in a selected training program and was
not ccmpleted for each of the twelve evaluations. In this
training program, participants were asked to place their ID

numbers on thz opinionnaire as well as the test. A visual
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Figure 3:

Telationship Between Gain Scores and Trainees' Perceptions
of the Amount They Learned
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comparison of the relationship betwe :n perceptions and test
outcomes is given in Figure 3. The correlation between the
perceptions of the amount learned and gain scores was .25. This
correlation would have been higher if those who perceived that
they had "learned a lot" had consistently high gain scores.
However, several of the trainees who indicated they "learned a
lot" had moderate to low gain scores.

It would appear that in situations where the participants do
not need to identify themselves and are free to respond based on
their perceptions, that they can give a moderately accurate
indication of the amount they have learned. It is very unlikely
that this relationship would hold true if there was pressure for
grades, merit ratings, or certification.

Comparison Groups.

Because of the nature of the training program and the
settings in which the training programs took place, it was not
possible to identify a control or comparison group. In each
setting, most of the staff of a department or plant site were
involved with the training program. A quasi experimental design
could have been used with a comparison group selected from
another department or plant site. However, logistics and cost
precluded the use of this option.

The host company's decision to provide this training program
at a variety of plant sites made it possible to use a modified
time series evaluation design. 1In this design, outcomes are

contrasted over a period of time to determine if there are
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consistent patterns. If the training program is effective, one
would expect that the changes between pre and post-test scores
would be similar in all groups. In other words, and «ffactive
training program would have significant gain scores in most, if
not all, training sites. This was true in the twelve settings in
which this training program was offered.

It should be noted that in this type of analysis that it
would be possible for a pre-test average score in one group to be
higher than the post-~test score in another group. This could
occur when one group has had very little exposure to statistics
and nrocess control while another group has had extensive prior
experience with these areas. There were differences in average
pre-t- .t scores from setting to setting as depicted in Table 3
which presents the test results from several of the training
programs.

If necessary, an analysis of covariance could be used to
statistically equate the pre-test scores for the groups. The
type of statistics used will depend upon the variations in the
groups involved and the amount of statistical sophistication
desired by the decisibn makers involved with the training
program. In many instances, a visual review of the gain scores
for each of the training programs will be enough to indicate

whether a program is effective.
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TABLE 3
Test Results From Eleven Training Programs

Training Program Average Test Results .
Pre Post Gain t Decision
Value

A 27.9 34.2 6.3 9.87 SIG GAIN
B 20.5 26.8 6.3 7.48 SIG GAIN
c 28.4 35.2 6.8 8.78 SIG GAIN
D 21.3 29.6 8.3 7.24  SIG GAIN
E 26.2 33.0 6.8 5.9 SIG GAIN
F 27.6  35.4 7.8  9.61 SIG GAIN
G 26.1 32.3 6.2 7.05 SIG GAIN
H 20.9 29.1 8.2 10.06 SIG GAIN
I 20.7 27.8 7.1 7.26 SIG GAIN
J 19.9 26.3 6.4 7.67 SIG GAIN
K 22.8 29,1 6.3 13.3 . SIG GAIN

#Decisions are based on the results of the t test of differences.
All t tests were significant at the .01 level.

sSummary
This evaluation system was designed for a specific training
program delivered on~site in a variety of locations throughout
the United States. It was planned to provide information that
could be used by the trainers, participants and managers. Major
goals of the evaluation were t(. identify how effective 'y the
training program was meeting its objectives, provide feedback for

the trainers and to generate information that could be used by
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management in determining the value of the program.

From the perspective of the trainers, the evaluation system
was successful. Information from the test and the rating scale
was very useful in refining the design of the training program
and communicating its impacts to management. Participants did
not indicate any negative reactions to the evaluation procass and

many asked to receive their test scores.

General Degign Principles

This section presents major factors that should be
considered in evaluating a training program. These would apply
to the evaluation of most training prograns.

Relevant and Useful Data.

The evaluation must produce data that are of value to
trainers, trainees and managers. Trainers need to know the
trainees' entering level of c.mpetency, progress in the program
and exit level of competency. They will also want to know the
trainees' reaction to the program. Trainees are interested in
their progress and the degree to which they have met the
objectives of the training program. Managers will want to Kknow
what competencies have been acquired, areas in which more
training is needed, and their staff members' reactions to thea
training program.

The starting point for the design Jf the evaluation is a
valid set of training objectives. These objectives will clearly
define the exit competencies of participants in the training

program. They should be based on a needs assassment that
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identifies and prioritized the competencies required to improve
quality and performance. The evaluation must determine the
degree to whicr these objectives have been attained.

Information needs of the trainers, trainees and managers
should be kept in mind as the 2valuation is designed. It may be
necessary to discuss these needs with representatives of each
group. As the evaluation is designed, the evaluator must keep in
mind the following two questions: (1) What information is
needed?, and (2) When is it needed?

Design To Fit The_Situation.

During the design process, consideration must be given to a
variety of situational factors that influence the outcomes of the
training progran. For example, the interests, capabilities and
job responsibilities of the trainees will influence the
effectiveness of varicuz training activities and the outcomes of
a training program. In the evaluation cescribed in part one,
trainees were asked to comment on the training program and
evaluate the pace of instruction, training materials, and
instructional strategies. Also, pre and post-tests results were
coded so that only the trainee would know his/her score.

Other factors that will influence the design are the type of
competencies being developed, the resources available at the
training site, length of the training program, and the expertise
available to conduct the evaluation. The quali-y training
program evaluation described earlier, focused on the development

of cognitive skills that could be evaluated with a paper and
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pencil test. Many training programs will include competencies
that require performance tests. Most, if not al’, of these
competencies need to be evaluated with a performance test. In
other words, the trainee must demonstrate the ability to do the
task.

Resources available at the training site will have an impact
on the success of the training program. The impacts of these
resources need to be evaluated and their adequacy determined.
.For example, in the training program described in the initial
part of this paper, sufficient computer terminals were available
so that no more than two trainees worked on a terminal. In the
first proaram, the plant site provided the terminals and the
result was five or six different types of terminals. The
instructors and trainees suggested that only one type of term.)nal
and one with paper output be used.

Length of the training program may have an influence on the
evaluation design. Longer training programs should include
interim evaluation activities with feedback to trainees and
trainers.

The expertise available to conduct and interpret the
evaluation activities must be considered. Scheduling a
sophisticated performance test will not be appropriate if the
personnel available do not know how to administer it. Also, the
users of tne evaluation results must be able to understand them

and use the data in making decision.
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Comparison and Control Groups.

Usually one would like to have a comparison or control group
to use in analyzing the evaluation data from a training program.
A control group helps the evaluator isolate the impacts of the
training program from the trainee changes that take place as the
result of other events and experiences.

Often it is difficult to obtain a true control group for an
evaluation. However, one may be able to acquire a comparison
group that is similar. For instance, another department with a
similar mix of empioyees could be utilized. If the training
program is going to be conducted for several departments, one or
more of the departments waiting for the program could serve as a
comparison group. When this type of design is used, pre and
post-tests need to be administered.

If control or comparison groups are not available, a time
series design using job performance that could be used. For
example, if an SPC training program is conducted to reduce the
number of defective products produced, the impacts of this
program could be evaluated by comparing the proportion of
defective items produced before and after the training program.
A time series design typically includes a baseline of data for
several days or weeks prior to the training program. Performanca
levels after the training program are compared to this baseline.
Often the baseline is available through control charts, pareto
diagrams, or process capability data. Thus, it does not require

much additional data collection. One caution needs to be
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mentioned: however, the time series data will reflect all
changes, events and training programs that take place during the
tire period studied. The impacts of a training program may be
masked or enhanced by the impacts of other events.
Whenever possible, a pre and post-test design should be
used. This allows the evaluator to determine if the trainees._
have significantly improved their knowledge and performance ‘\\\\\
levels. Administering a test or evaluation at the end of a
training program gives a snapshot of the trainees' competency at
that point in time. It does not indicate the changes that may

have occurred.

Use A Follow-Up Study.

One of the most powerful techniques available for evaluating
training programs is a follow-up assessment of the trainee's
performance. This can be done by collecting and analyzing data
on individual trainee's performance or on the performance of a
group. When possible, natural or typ.cal data collected on
processes and products should be used. Quality data can be
analyzed to determine if non-conforming parts or services
decrease and if productivity increases. An effective Cost Of
Quality (C0Q) program should provide much useful data. Pareto
and Cause-Effect diagrams can be reviewed to ascertain if common
errors and problems have been reduced.

A short-term follow-up crmpleted in the three months after a
training program will determine the immediate effects of a

training program. It can also identify any constraints the
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trainees are encountering as they try to use new competencies and
procedures. A long-term follow-up study done nine to eighteen
months after a training program will identify the long-term
effects of a traiﬁing program.

A word of caution is appropriate at this point. The longer
the time span between the training program and the follow-up
evaluation, the greater the possibility that other factors may
have had an impact on the trainees' performance. They may have
participated in additional training programs, new equipment may
have been installed, and/or suppliers may have improved their
performance. Hence, it is important to review the trainee
competencies assessed in the follow-up and determine the other
factors that may influence performance. In general, it will be
easier to track the impacts of a training program on specific
technical competencies and knowledges than the impacts of more
general training and educational programs.

CIPP Degign.

One of the tools I have found very useful in designing
evaluations is the CIPP Evaluation Model. The letters in CIPP
represent Context, Input, Processes, and Products respectively.
The model is based on the systems concept. (See Figure 4)

The starting point in applving the CIPP model is to clearly
identify the purpose of the training program. Clear and
descriptive training objectives are needed to accomplish this.
These objectives will allow the evaluator to specify the trainee

competencies that need to be measured (Products).
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After these competencies have been listed, the relevant
input competencies of the trainees can be specified. The .nput
competencies will be the same as the output competencies, but may
include some skills and knowledge that are used in the product.
A pre-test is used to assess the input side. A post-test will be
given to assess the product(s).

The nature of the product and the inputs can be used to
specify the types of process and context data needed. The
processes will change the input to product. 1In this realm, the
evaluator should focus on the adequacy and effectiveness of the
training activities. The evaluator should consider observing
training sessions and asking for feedback from instructors and
trainees.

Context is a more general variable. It includes the
training facility, resources and environment. Adain, the
evaluator would want to use the product to help identify the
context factors to be evaluated. Yror example, in the quality
training program, one of the training objectives was to develop
the ability to use MINITAB. This redquired access to MINITAB, a
terminal and related instructional materials. Through the
evaluation it was found that using one type of terminal made it
easier to teach. Trainees also recommended that it was easier
for them to use a terminal that had paper output. This change
was made and the instructors found that it was simpler to teach

and the trainees had fewer problems with the terminals.
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Summary

An effective évaluation is designed to measure attainment of
the training program objectives. the evaluation must also
provide data that is useful to the participants in the training
process. Situational factors must be considered as the design is
developed. Characteristics of the trainees, instructional
setting and training materials have to be weighed as the design
is developed. Soﬁe type of control or comparison group is needed
to completely assess the impacts of a training program. Aadding a
follow-up study to an evaluation is an effective way to identify
the impacts of the training program on trainees' on-the-job
performance. Application of the CIPP evaluation model will

provide direction for the evaluation design process.
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Figure 4: CIPP Model Applied to a Training Program
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APPENDIX D
Statistics and Control Program

Evaluation Form
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Statistics and Control Program

Evaluation Form

DLIRECTIONS:  Respond to cach of the following statements based on your
experences in this training program. iJse the following
responsces.

1 = 5D = Strongly Disagree 4 = A = Agree

2 = D = Disagrec b = SA = Strongly Agree

3 = U = Undecilded

Characteristics of the Training Program : __Responses
SD D U A SA
o L S 1 2 3 4 5
1. This program was worthwhile 1 2 3 4 5
2. I enjoyed using MINITAB . . . . . . . . . . . 1 2 3 4 5
3. MINITAB can be helpful in my work . . . . . . 1 2 3 4 5

4. I gained a better understanding of statistics 1 2 3 4 5

5. I will be able to use the contents of this
training program . . . . . O | 2 3 4 5

5. I liked the opportunity to work with my own
data . . . . . . 0 0 0 00 0L L. s o 2 3 4 5

7. There should be more opportunity to apply

the contents to practical problems related
tomy work . . . . . . . . S | 2 3 4 5

8. 1 knew most of the content of this training
program before we started the sessions . . . 1 2 3 4 5

9. I learned a lot . . . . . . . . . S 2 3 4 5
10. The instructors' explanations were clear . . 1 2 3 4 5
11. The instructors effectively answered ﬁuestions 1 2 3 4 5
12. The instructors were able to relate the

content of this tr: ining program to practical

problems . . . . . . . I | 2 3 4 5

13. The instructors were well prepared . . . . . 1 2 3 4 5

14. I plan to use some of the techniques presented 1 2 3 4 5

15. Too many topics were included in the program 1 2 3 4 5
5. Too few topilics were included in the program . 1 2 3 4 5
i7. The visuals used were helpful . . . . . . . . 1 2 3 4 5
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18.

19.

The handouts wore helptual . 0 . . . . . . . . 1

How could the training program be improved?

What did you like best about the “raining program?

Jof)
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Work Based Learning Experience
Introduction
There is no single approach to education which will satisfy
- the individual needs of each and every student. For an
educational experience to hold the interest of the student, it
should be perceived as being meaningful and attainable. Work
based learning provides an alternative mealrs of allowing students
to internalize the value of their education experience.
Purpose_of this Module

" The purpose of this module is to describe selected forms of
work base learning experiences which can be used as aliernative
educational models.

Objectives
The objectives of this module are to:
1. Provide a general description of several forms of work based
learning which include field trip, career education, simulation,
job shadowing, mentoring, co-op, internship, and gzneral work
experience,
Z. Provide general information and example forms pertaining to
the development, administration and evaluation of a work based
learning experience program.
Value of Work Based Learning Experience
Work based learning allows the student to develop work

habits, skills and attitude, and provides exposure to the tools,
equipment, materials, and work problems encountered in a real

business and industry situation. Additionally, work based

398

399



learning should pull bausic skills together to solve business and
industry problems.
General Obijectives of a Work Based Learning Program

The following general objectives have been identified for
work based learning:
1. Enhance the development of positive work habits, attitudes,
and general employability skills for participating students.
2. Provide participating students with a work based experiences
requiring the practical application of oral communications,
reasoning, problem solving, and basic skills.
3. Provide exposure to up-to-date equipment and technology at a
reasonable cost.
4. Provide an understanding of the relationship between
education and work.
5. Identify work roles requirements and future educational
oprortunities appropriate for the abilities, desires, and
interests of students.
Forms of Work Base Learning

Work based learning may take several forms which include:
field trip, career education, simulation, job shadowing,
mentoring, co-op, internship, and general work experience.

General Description. of Work Based Learni Ex ces

The following are brief descriptions of forms of work based

learning programs which provide students with an opportunity to
apply their formal educational experience in a work based

experience.
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Field Trip

A field trip provides an opportunity to visit actual
workplace sites. Students can explore many types of work and
identify the skills and training necessary for specific work. A
field trip can increase the awareuess of the role work plays
within society and can be beneficial in determining a future
career decision. Upon completion of the field trip, this
experience should be evaluated by the teacher and students to see
if the goals were met.

Career Education

Career education is another concept that exposes students to

the skills and knowledge needed for exploring, understanding, and

‘performing various life roles. Career education experiences

often include linkages between earning and learning. It provides
students with experiences designed to increase self-awareness,
career awareness, and career decision-making. The Wisconsin
Developmental Guidance Program Curriculum Guide published by the
Department of Public Instruction contains educational activities
with instruction to assist students in personal, social,. career,
and learning development. Components of this guide could provide
ideas for work based learning experiences.
Simulation

Simulation provides students with short term experiences
over a period of several weeks. The student gains awareness of
the‘many tasks involved within a job. 1t provides a student with

an opportunity to explore business, possible jobs, and enhance
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their career development.

Job Shadowing

Job shadowing provides an opportunity to spend a day, or
part of a day; on the job with a person who works in an
occupation in which the student has an interest. The student
trails the volunteer business professional around to understand
the routine and requirements of the job. Information is provided
by the business volunteer as to educational requirements,
expected salary/benefits, and other options in that occupational
field.
Mentoring

Mentoring is another form of a work based learning
experience. The instructor obtains an experienced person in an
occupational area to serve as a role model (or a career advisor)
and assists in further developing student career exnloration
experiences. People serving as mentors are usually volunteers

and provide a one-to-one relationship.

Cooperative Occupaticnal Education (Co-op), Internship, and Work
Experience

Cooperative Occupational Education, Internships, and general
work experience are directly worker based programs. Figure one
shows a comparison between co-op, internship and general work

experience.
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Figure 1. Comparison of Three Plans Using the Work Environment

Characteristics | Co—-op | Internship |Work Experience
Student identifies | VYes | Sometimes yes | No

career objective | |
I I
l

Related classroom | Yes

Not necessarily | No

instruction | | |

Established train- | Yes | Not usually | No

ing station and | | |

supervision by the | | | |

school I I |

On-the-job | Yes | No | No

training plan | | |

Paid employment : Yes : Yes :Not necessarily
v :

Uses advisory

Yes No

No
committee | | l
VSO correlated | Yes | No | No
with instruction | | |
Certified teacher | Yes | No | No
in occupationai | | | |
area | | |

Planned home | Yes | No | No

visitations | | |

Source: Ralph E. Mason, "The Effective Use of Cooperative Work
Experience," Business Education Forum, Vol. 24, May 1970,

p. 10.
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Cooperative Occupational Education (Co-op)

Co-ops use the occupational goals which are based on the
student's career objective as the basis for this learning
experience. The work situation could be a simulated laboratory
that could be found in a cla.sroom setting or a selected training
station. The work situation is correlated with classroom
instruction. The student usually receives pay as well as credit.
There is supervision provided by the school instructor and work
site host. This experience typically lasts one year.

Internship

In this situation, the student performs in an approved job
situation. The student is usually paid and is given credit for
this experience. In-school instruction is usually provided
before the student begins the internship and may not necessarily
be tied in directly with the job experience. This experience
typically lasts one semester but can go two. In a secondary
setting, this experience is referred to as work-study and on a
postsecondary setting can be referred to as practicum or

internship.
Work Experience
Work experience is a set of planned educational experiences
which is design to enable students to acquire attitudes, skills,
and knowledge of work through studyiﬁg and observing. This type
of experience is exploratory in nature and is usually
accomplished in one semester or less. Usually there is no

specific related class but rather work experience is found woven
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throughout a curriculun.

outcomes for Work Experience

The basic outcome of work experience is a general

understanding of the world of work and the development of
acceptable work habits, attitudes, and personality traits. A
student may learn some skills andvinformation relevant to a
particular occupation or job, but this is not the main purpose.

The primary outcome is to help students develop thosé
abilities, habits, and characteristics that are of value for any
job. This experience provides the opportunity for career
explorations and development of career interests.

Training plans and agreements become part of these types oi
work hased learning experiences. A training plan states the
specific learning experiences which are to be offered based on
the student's career goal. The purpose of the training plan is
to organize learning and to correlate the classrvom instruction
with learning experiences at the actual work site. It is usually
organized in a logical sequence and is based upon competencies
needed for successful employment.

A training agreement is a written agreement of the training
commitment of the employer to the student. The purpose of a work
based learning program is to ¢ive the student experience in a
variety of tasks. The supervisor should sign this agreement
befor: the start of the experience to prevent any
misunderstandings about the program. Sample training plans and

agreement can be found in Appendices A and B respectively.
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Evaluation

The use of evaluation forms is one way of checking on the
progress students are making in adjusting to and learning about
work based learning experiences. Students gain insight into
their progress which helps to identify their strengths and
weaknesses. The evaluation form should be appropriate for the
grade level of the student and the type of experience they have
been given. Forms should be reviewed periodically to determine
their appropriateness and the need for possible revision. As a
general rule, the fewer the forms the better. Examples of

student, instructor and business/industry evaluations are

\\\‘ﬂiiifided in Appendices C through E.
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APPENDIX A
Training Plan
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TRAINING PLAN

Student Training Station

Supervisor

Title

This training plan is an agreement between the employer/training
sponsor and the coordinating teacher. The job supervisor trains
the student-trainee for specific tasks on the job and provides as

many different learning expeiiences as possible throughout the
year.

The school will provide the student with opportunities for
training in the basic skills of the occupations and the technical
information related to it. In order that a systematic plan can
be followed which will provide well-rounded training for the

position, a schedule of planned work experiences have been worked
out.

The student-trainee agrees to perform the work experiences
assigned by the job supervisor according to the same company
policies and regulations as apply to regular employees. The
student-trainee also agrees to pursue the prescribed course of
study and to take advantage of every opportunity to improve
efficiency, knowledge, and personal traits so that he/she may
enter ary occupation as desirable employee.

The parent or guardian's signati.-2 indicates consent for the
student-trainee to work and to study through the Work Experience
Program. The job supervisor recognizes that the Work Experience
Program prepares students with employability skills.

Progress and advancement made by the student-trainee will be
evaluated by the job supervisor each semester. The coordinator
will cooperate with the training sponsor in an effort to plan
classroom instruction in accordance with the work experience
schedule. Training will cover the school year for a
minimum of 15 hours per week.

(Parent or Guardian) (Job Supervisor)

(Student-trainee) (Coordinating Teacher)
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TRAINING PLAN

Time Period Job Title
Title
Trainee Supervisor

Job Task Rating Scale

1. Can perform task satisfactorily without supervision.
2. Can perform task with supervision - needs additional work.
3. Cannot perform task satisfactorily.

i

Has not experienced job task.

Job Task Rating

Job Tasks to Perforn 1 2 3 4
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TRAINING AGREEMENT
High School
Department of Public Instruction
Wiscorsin Department of Industry, Labor and Human Relations

Name of student-trairee:

Name of Firm:

Address of Firm:

School:

Occupational Title:

The employer agrees to cooperate with the school(s) to offer a varied
program. The employer agrees to pay the student-trainee a beginner's
wage of $  per hour, furnish ratings of the student's on-the-job
performance, and confer with the coordinating teacher periodically to
determine in what way the student's learning in school and on the job
might be strengthened. (If a sub-minimum wage is issued, the school
must show acceptance by the Wisconsin Department of Industry, Labor
and Human Relations and the U.S. Department of Labor when applicable.)

The student-trainee agrees to perform to the best of their ability all
duties assigned and conform to all rules and policies of their place
of employment and the school. Student<trainees expect no special
privileges, agrees to be on the job every day (barring illness), and
will confer with their coordinating teacher regarding any problems
encountered on the job.

The parent or guardian agrees to cooperate with the school and
employer to insure the best possible results from the student's
training.

The work schedule will be from to , Monday through
Friday, from , 19, to , 19 . In general, students
should average a minimum of ten hours of work per week, not including
Saturdays and school holidays. This average may spread over an entire
school semester or year. The student should not exceed 40 hours per
week of school and work experience (total hours in class on the job)
Monday - Friday.

THIS TRAINING AGREEMENT DOES NOT SUPPLEMENT THE WORK PERMIT. EMPLOYERS
MUST BE ISSUED A WORK PERMTT FOR THE STUDENT BEFORE A STUDENT STARTS
OCCUPATIONAL TRAINING.

(Student-Trainee's Signature) (Employer's Signature)
(Address) (Coordinating Teacher's Sign.)
(Parent's Signature) (Administrator's Signature)
(Address) (Date)

(Telephone Number)
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THE S'WUDENT~TRAINEE WILL:

1. Report promptly and engage in their assignment accordiang to
the training schedule.

2. Cooperate with the agency supervisor, engage in the
assignment as a training experience, observe etiquette, and
keep safety rules.

3. Notify the school and agency in advance when absence is
unavoidable.
4, Maintain satisfactory grades in all subjects in order to

remain eligible for the program.

5. Furnish the coordinating teacher with all necessary
information and complete all necessary reports.

6. Show honesty, punctuality, courtesy, a cooperative attitude,

proper health and grooming habits, appropriate dress, and a
willingness to learn.

7. Remain with the employer during the training period.

8. Abide by the rules and regulations of th~ ..~ perating
agency.

9. Keep all business information of the cooperating agency
confidential.

THE COOPERATING AGENCY WILL:

1. Provide a training program, with varied experiences, which
will contribute to the education of the student.

2. Provide a job sponsor for the training of the student.

3. Provide employment for the student during the agreed times.

4, Adhere to all Federal and State regulations.
5. Provide for the day-to-day safety of the student on-the~-job
THE PARENT OR GUARDIAN WILL:

1. Be responsible for the conduct of the student while
participating in the program.

2. Be responsible for the method of transportation and for the
student in delivery to and from their place of employment.
3. Provide time for conferences with the coordinating teacher.
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4. Become knowledgeable concerning the purposes and procedures
of the training program.

THE COORDINATING TEACHER WILL:

1. Visit and assist the employer with establishing the training
program.

2. Observe the student on the job intermittently.

3. Cooperate with the employexr with the evaluation of the
student. Final evaluation is the prerogative of the school.

4. Make every attempt to solve problems that may arise from the
cooperating agency, school, parent/guardian, student, or
community.

5. Provide meaningful in-school instruction related to the

training activities of the student.

6. Work with a local advisory committee to obtain assistance
with the program.

7. Provide general safety instructions to assist student.
8. Cooperate with the employer in further safety training.

The employer will comply with the provisions of Title IX of the
Education Amendments os 1972, Section 504 of the Rehabilitation
Act of 1973, and Title VI of the Civil Rights Act of 1964 by not
discriminating on the basis of sex, handicap, race, color, or
national origin in its treatment and assignment of students to
jobs, hours of employment, levels of responsibility, and pay.

e
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APPENDIX C

Student's Program Evaluation Form
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Student's Evaluation Form

How has the experience you received been valuable to you?

Could the training on-the-job be improved? If so, how?

Was the instruction you received in school related to the work

you were doing on the job?

Can you make any suggestions which you feel would improve the

classroom instruction?

What parts of the classroom instruction did you find most
beneficial? (discussions, reports, interviews, demonstrations,

etc.)?
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In general, how adequate was your work based learning
experience for preparation in the following situations or life
skills: (Please circle number 5, 4, 3, 2, or 1 for each

statement.)

More Than Not
Adequate Adequate Adequate
Learning a specific job skills . . . 5 4 3 2 1
Learning a specific job knowledge . . 5 4 3 2 1
Getting along with other workers . . 5 4 3 2 1
Being able to talk to the boss about
your problems . . « . ¢« ¢« « ¢+ ¢« 4+ o« o 5 4 3 2 1
Understanding the value and importance
o f work L] L] L] [ ] [ ] L L] L] [ ] [ ] [ ] [ ] L] L] [ ] 5 4 3 2 1
Solving problems on the job . . . . . 5 4 -3 2 1

Understanding the U.S. and world
economic systems (supply-demand, :
inflation, recession, etc.) . . . . . 5 4 3 2 1

Managing career responsibilities with
home and family responsibilities. . . & 4 3 2 1

Applying basic skill preparation in

math, reading, writing, spelling,

speaking, listening to every day

problems . . . . ¢« ¢ ¢« ¢ ¢« ¢ ¢ o e« 5 4 3 2 1

Please make any suggestions you have for improving the program.
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APPENDIX D

Instructor's Student Evaluatibn Form
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Evaluation by Instructor

Student's Name

Please rate the following statements by placing an "X" in the
appropriate space.

Excellent = A; Above Average = B; Average = C; Poor = D. An "FW
shows failure to meet minimum standards. Not Applicable=N/A.

Characteristic A B ¢C D F N/A

Demonstrates willingness to learn

Exhibits acceptable personal growing

Reports to work on time

Applies self to the job

Adapts to new situations

Initiates work without supervision

Completes the job satisfactorily

Possesses emotional stability

Shows self co.ifidence

Follows directions

Accepts criticism

Exhibits ability to work with others

Works safely

Works above the beyond demands

Note: It is suggested\that students be evaluated every f .

weeks so they will have an opportunity to improve. It may be
good procedure to ask students to first evaluate themselves. It
is very important to sit down with students and discuss the
evaluation once it has been completed. Remember, positive
feedback and strategies for improving are an important part of

the evaluation.

418




APPENDIX E

Business's/Industries' Program Evaluation Form
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Business's and Industry's Student Evaluation

1. Do you feel the student was placed in a program that best
suited their interests and abilities?

2. Do you feel the student lacked preparation for the
on-the-job training position?

Please rate the student in the following areas: (Circle the
appropriate responses)

Well Adequately Not at all

Prepared Prepared Prepared
(5) (4) (3) (2) (1)
3. Occupational knowledge . 5 4 3 2 1
4. Occupational skills . . 5 4 3 2 1

5. Work attitude . . . . .

o,
o
w
\8)
[

6. Work ,uality . . . . . . 5 4 3 2 1

7. Work quantity (amount
produced). . . . . . . . 5 4 3 2 1
8. Was the teacher/coordinator's supervision or the student
adequate and helpful?
Explain.
9. Was there cooperative effort on the part of the teacher/

coordinator and training supervisor in developing individual
related classroom instruction to benefit the student's
on~the-job training? If yes, was it effective?
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In the following areas of basic skills, how well prepared was
this student? (Circle the appropriate responses)

Well Adequately Not at all Not
Prepared Prepared Prepared Observed

(5) (4) (3) (2) (1) (0)
10. Reading . . . . 5 4 3 2 1 0
11. Spelling . . . 5 4 3 2 1 0
12. Computer Literacy 5 4 3 2 1 0
13. Math . . . . . 5 4 3 2 1 0
14. Science . . . . 5 4 3 2 1 0
15. Writing . . . . 5 4 3 2 1 | 0
16. Speaking . . . 5 4 3 2 1 0
17. Listening . . . 5 4 3 2 1 0
18. Problem Solving 5 4 3 2 1 0

19. To what degree did the student develop the proper attitudes
and work habits?

Please rate the student on each of the characteristics listed
below. (Circle the appropriate responses)

Has Made Needs Not
Grown Improve- Improve- Observed
ment nent
(5) (4) (3) (2) (1) (0)
20. Use of tools and
equipment . . . T 4 3 2 1 0

21. Selection and care of
space, materials,

and supplies . . 5 4 3 2 1 0
22. Ability to work with
co-workers . . . 5 4 3 2 1 0
23. Accepting advice and
supervision . . 5 4 3 2 1 0
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Has Made Needs Not

Grown Improve- Improve- Observed
ment ment
(5) _(4) (3) (2) (1) (0)

24. Working in a leader-
' ship role when
applicable . . . 5 4 3 2 1 0

25. Understanding the value
and importance of
work [ ] L[] L] L] L] L ] 5 4 3 2 l o

26. Prompt and dependable
in attendance . 5 4 3 2 1 0

27. Willing to accept and
perform tasks . 5 4 3 2 1 0

28. Ability to plan and
direct own work 5 4 3 2 1 0

29. Ability to nmake sound ,
decisions . . . 5 4 3 2 1 0

30. Shows consideration
and kindness towards

others . . . . . 5 4 3 2 1 0
31. Neat, clean, and

appropriate

appearance . . . 5 4 3 2 1 0

32. Flexibility to accept ~
change . . . . . 5 4 3 2 1 0

33. Ability to learn new
job tasks . . . s 4 3 2 1 0

34. Please make any comments or suggestions that would improve
the program.
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Developing Partnerships Between Education
and Business/Industzy

Introduction

In today's intensely competitive global economy,
partnerships between educational institutions and the
business/industrial sector can yield many important benefits to
both parties. The educational process is enhanced by involving
students in real-world problems and by gaining access to state of
the art equipment and leading edge technical expertise. Industry
gains access to specialized technical expertise, research
capabilities and future employees.

When attempting to establish such partnerships, the primary
function of both parties to the partnership must be kept firmly
in mind. Educational institutions have a primary mission to
teach (research and public service are secondary goals) and
inM™wstry is in business to produce the best products at the
lowest price.

From an educational point of view, the real value of
participating in a partnerships with businesses/industries lies
in their potential to improve the educational process through
faculty development and by allnwing students to participate in
realistic experiences. If these considerations can be satisfied,
such partnerships are of immense value.

Purpose

The purpose of this module is to provide on overview of the
considerations and benefits associated with developing and
maintaining partnerships involving educational institution and
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representatives from businesses and industries.
Objectives

The objectives of this mecdule are to:
1. Describe the considerations associated with developing
partnerships involving educational institutions and
representatives from businesses/industries.
2. Provide information concerning the value to both parties for
maintaining a successful partnership.
3. Describe the benefits of continued, long-term interaction.

Developing Partnerships

Developing connections with the outside world can be a
daunting task for educational institutions who have little prior
experience with outreach. Appendix A graphically portrays the
benefits of educational and business/industrial interaction and
the relationships that need to be developed for a successful
partnership.
Culture

Partnerships can be developed in many ways. To be
successful, however, both parties to the partnership must view
the potential interaction as a desirable and profitable venture,
and both partners must be willing to commit resources to the
venture. 1In short, a culture that values and promotes
interaction must exist within both of the pai‘icipating
organizations. If it does not already exist, developing this
intra organizational culture will be the first, and perhaps the

most difficult task to be addressed. Educational institutions
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may find that developing this culture is a slow process, as many
faculty feel their primary task is to teach, not interact with
industry. With patience and perseverance, the value of
interaction to the instructional process can be amply
demonstrated for most faculty. Once developed, the appropriate
culture should be reasonably easy to maintain.

Building Briddges

In parallel with developing an intra organ.zational culture
that favors interaction, bridges to the outside world must be
developed. That is, the educational institution's presence,
capabilities, and willingness to interact must be made known to
industry. One of the best ways to accomplish this is with the
assistance of industrialists who see the advantages of
interaction.

The University of Wisconsin-Stout has a formal mechanism
called the Business and Industrial Professor Program. In this
program, Industrialists who have retired or who are about to
retire are formally engaged to assist the institution by having
them sign a formal contract, usually at no salary. The Business
and Industrial Professor enjoys all of the rights and privileges
of a tenured faculty member (including 'hunting' for parking
spots). They may volunteer or be engaged as staff to teach
class, conduct re¢search, assist outreach projects or perform
other duties. Their c¢reatest value lies in their cnntacts with
the industrial community and their ability to connect the

institution with the right 'people' in industry.
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Operational Policy

Successful partnerships are best developed and sustained
when there are clear guidelines for interaction, preferably a
formal institutional policy that prescribes how certain issues
are to be resolved, such as: indirect costs, patent ownership,
publication, confidentiality, etc. Another issue of great
interest to industry is meeting deadlines--can the project be
completed on time at the stated cost? Education on the other
hand, has greater concern for enhancing the instructional
process, rathe: than meeting the deadline. Given time and
commitment, these issues can be resolved.
Mechanisms

Making connections with potential partners can occur in a
variety of ways. Some mechanisms for making connections or
identifying potential partners are as follows:
1. Networking. Institutional faculty attend workshops,
seminars, conventions, professional society meetings, etc., and
d:velop a network of connections.

2. Advisory committees. Membership on advisory committees can

be thoroughly introduced to the strengths of the institution and
the potential for interaction. A very effective mechanism.

3. Industry Days. The institution hosts business/industry
through the invitation of Chambers of Commerce or Industrial
Development. Corporation. The focus is to introduce the
participants to the educational institution's faculty and

resources.
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4. Campus Visits. Representatives of individual companies are
hosted by unit administrators and provided an overview of the
institution, its capabilities and interest. This is a time
consuming process, but extremely effective.

5. Speaking Engagements. Representatives of the instituticn
should promote it's strengths, goals and successes at every
oppcrtunity; speaking at conferences, workshops, economic
development mertings, industry groups; or other meetings.

6. Awards Conferences. Recognition of industry and/or
educational leaders for their efforts to promote interaction, the
profession or other desirable ends. This is an opportunity to
showcase the institution's more successful projects.

Principal Contract

While many people may be involved .n identifying potential
opportunities for interaction, the process of formally
establishing connections should be concentrated in one office.
There will be fewer opportunities fer misunderstandings or
misinformation with one source of information, one central point
of contact is desirable for everyone. Where the office or
contact individual is located is not overly important, the main
contact person must have an intimate knowledge of the
institution's capabilities and staff expertise. Much will depend
vpon the contact person being able to conceptualize many
different ways in which a technical problem can be addressed and
being able to identify staff expertise from across the campus,

not just in his/her school or department.
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Again, it is important that there be one set of rules for
interaction with outside agencies and that everyone is asked to
play by the same rules--i.e. no favors for any group! The office
that arranges interaction should have the authority to speak on
behalf of the university and make commitments relative to some of
the issues cited above. This will make it easier to arrange
votential interaction.

Interaction/Projects

A part of the process of promoting interaction */ill be some
institutional self analysis to identify étrengths and the areas
where it wishes to pursue projects. These will need to be
identified along with faculty consultants/experts for de ‘elopment
of promotional material. Potential projects would then . sought
from among ti.e several companies where a relationship has been
formed.

Initiating a successful project will require: (a)
demonstration of requisite technical expeirtise and potential to
successfully conclude a project, (b) clear identification of the
project parameters, (c) expected project outcomes, (d) time frame
for completion, (e) specific goals to be achieved, (f)
comprehensive budget, and (g) confidentiality and publication
considerations.

Continuing a healthy partnership/relationship will depend
upon how well the prcject goals were satisfied, the value the
company perceives it received from the project, and any benefit

that may accrue from a continuation of the relationship. In many
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cases, projects may be successfully completed with complete
sponsor satisfaction and no expectation of continuation. 1In
other cases, the project may yield more questi ns than answers
and suggest a continuation along specific lines.

Maintaining A Partnership

Successful completion of a project does not mean an end to
the partnership. It will be important for the company and the
institution to stay in contact even when no formal activity is
underway. Maintaining this relationship will require some effort
from the institution's leadership and involve such things as:

(a) occasional telephone calls, (b) letters or other
correspondence, (c) invitations to assist the institution in
other projects or in instructional programs, and (d) requests for
capital support.

Both the institution and industry have much to gain from
continued interaction. The institution may desire added capital
equipment, advice or guidance on new technology, assistance in
specialized instruction, connections to other industrjies,
programmatic assistance, or other assistance. Industry may need
specific advice on a process, aid in securing students to
participate in a cooperative educational experience (Co-op) or
internship, names of experienced graduates, speakers for
workshops, assistance in organizing instruction, and related
work. By continuing an informal relationship, trust and respect
can be developed between the two organizations that will yield

long-term benefits in the form of mutual support and/or
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additicnal funded projects.

Benefits of Continued Interaction

The benefits of continued interaction between education and
industry can be as varied as the number of established
partnerships. While we have already cited numerous specific
benefits for both education and business/industry, one of the
prime benefits is the potential for networking and developing
totally new connections.

For example, an institution may successfully complete a
materials-related project for company A and discover later that
the company has great needs in the area of statistical process
control at the subsidiary plant in another state. Using its
expertise in SPC, the institution may initiate instructional
programs with the subsidiary. While conducting these
instructional programs, contact may be initiated with the
subsidiary of a totally different company that results in
securing assistance in program development from that company.

Benefits may be slow to emerge. It may take several years
for the right project to 'jell.' This may entail getting
involved with several divisions of the company or working with
the same division on several project proposals before the right
one emerges. As a case in point, the University of Wisconsin-
Stout has been involved with a major defense contractor for at
least eight (8) years with no concrete p;oject work forthcoming.
A number of projects involving both low-technology (trailing

edge) and high-technology (leading edge) components were proposed
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with no results. In the meantime, the defense contractor has
supplied numerous pieces of obsolete equipment (obsolete to the
company but not to the institution), corporate staff have served

\

technical staff to assist the institution. Within the last

on $evera1 advisory boards and they have committed numerous
several months, the company and the institution are again
discussing a project that is likely to result in a new production
facility and product line being established adjacent to the
university. The point is that long-term relationships are
mutually beneficial.

Summary

One never knows what will develop from a contact. Whether
it is casual or carefully planned, there appears to be a great
deal of serendipity involved in making connections. A casual
contact with someone on an airplane may yield a long-term project
and relationship, while a carefully laid out program with a
hometown company may never bear fruit.

Developing a productive and successful outreach program
requires proactive and committed individuals from both sides of
the partnership who believe in the importance and value of
interaction. These are the individuals who seize every
opportunity to establish a connection; who promote dialogue
between potential collaborators; who rise early and stay up late
to write proposals and promote deals; who speak freely, and at
every opportunity, on the value of interaction; who continue to

prod, push and cajole. Without these champions, little is
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accomplished. With them endless horizons ot opportunity become

available.
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APPENDIX A

Model for Developing Education and
Business/Industry Partnerships
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Business/Industry

Needs

|deas

Technical Support
Training

Short Term Staff
New Technology
Research Facilities

9¢Yy

Resources

Real-Time Problems
Real Laboratory
Realistic Problems
Co-op/Intern Stations
Leading Edge
Technology
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Aruitoxt provided by Eic:

Interface

Culture...
A focus on outreach.

<

Bridges... .
Building mechanisms for interaction.
Operational Policy...
Established and consistent methods.

Patent Policy...
Connections... £l>

Formal statement.
Methods for establishing connections.

CHAMPIONS !

DEVELOPING EDUCATION
AND BUSINESS PARTNERSHIPS

University/Coliege

Resources

Faculty/Staff/Students
Research Facilities
Technical Labs
Management Expertise
Technical Expertise
Business Expertise

Needs

Staff Development
New Skills

New Technology
Co-op/Intern Stations
Real-Time Projects
Realistic Projects
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